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metal-to-metal drag: with Long-Lok 




LAND, SEA, AIR or fSPACEl ...' TALENT THAT BUILDS BETTER DEFENSE SYSTEMS 


There’s no need to orbit fuel with a space station if it’s 
designed to run on solar energy . . . collected and concen- 
trated by the lightweight equipment which Goodye.v 
Aircraft Corporation (GAC) has under development. 
We have tooling to fabricate solar concentrators up to 50 
in diameter. Demonstrated tangential accuracy is ±0.5 
degree. Spectral reflectivity can reach 93'<. And they 
fold into extremely small packages, erect automatically 
in space, can concentrate enough energy to run electric 


power systems ranging from 3 to 15 kilowatts. 

This solar concentrator concept is typical of GAC’s capa- 
bilities in land, sea, air or space defense systems. 

If now is when we can be of service to you in advanced 
systems and technology— aerospace support equipment- 
electronic subsystems — lightweight structures — or mis- 
sile requirements, write now to Goodyear Aircraft Cor- 
poration, Dept. 914AQ, Akron 15, Ohio, or Litchfield 
Park, Arizona. 

technical stall. Contact B. Watts, Director Technical Personnel. 



GOODYEAR AIRCRAFT CORPORATION 





AEROSPACE CALENDAR 


May 14-16— National Aerospace Electronics 
Conference, Institute of Radio Engineers, 
Biltmore Hotel, Dayton, Ohio. 

May 14-16— Joint Technical Society-Depart- 
ment of Defense Symposium on Ther- 
mionic Power Conversion, Antlers Hotel, 
Colorado Springs, Colo. 

May 14-17-2 1st Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers. Benjamin Franklin Hotel, Seattle. 

May 16-18— Spring Meeting, Society for 
Experimental Stress Analysis. Sheraton- 
Dallas Hotel, Dallas. Tex. ' 

May 17-18— Spring Meeting, Jet Testing 
Assn., Allison Division, General Motors 
Corp., Indianapolis, Ind. 

May 20-24-Annual Conference. American 

i loTel,' Los Zgeles,*CaM VCS ’ 

May 20-26-Annual Meeting. Aviation/ 
Space Writers Assn., Mark Hopkins Ho- 
tel, San Francisco, Calif. 

May 21-22-Annual Meeting and Aviation 
Fire Safety Seminar, National Fire Pro- 
tection Assn., Sheraton Hotel, Philadel- 
phia, Pa. 

May 21-25-Second Annual Air Transpor- 
tation Conference, New York University. 
Washington Square Center, New York. 
N.Y. Co-sponsor: International Trans- 

May 21-25— Eighth Aerospace Instrumenta- 
tion Symposium and National Telemeter- 
ing Conference, Sheraton Park Hotel, 
Washington, D. C. 

May 22-24-Conference on Self-Organizing 
(Continued on page 7) 



AGASTAT reliability 

time/delay/relay » 

played an important part 
in these aviation achievements . . . 


1 QQ1 introduction o£ night airmail from New York 
ICrO I to Chicago— birth of AGASTAT principle for 
airfield landing-light control. 

ir 


1 Q ^ A hermetically-sealed AGASTATs 
1 t? provided a fixed time delay in th 
armament system. 





1955 


B-52 jet bombers 
time/delay/relays 
bomb bay door closure. 


Atlas ushered in the ICBM age with 
AGASTAT time/delay/relays both in the 
and ground control system. 


1957 


quirements. Dept. S4-15. 


non CT AT timing instruments 
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Positive control of hot gas flow . . . 

essential element in dependable cartridge starting 





I are realized 

<ut affecting 
je gases are 
in tempera- 
only slight 


•erpressure 
e use of the Sundstrand 
tge-Pneumatic Starter the^ reliable and safe 
d to start aircraft engines. The modular 
provides the configuration flexibility to 
he basic starter to your aircraft installation 
iments through minor alterations to the 




r nearest Sundstrand office. 


SUNDSTRAND AVIATION 
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You get SUPERIOR PERFORMANCE 
with NEW Aeroquip Hose of Teflon 



«s*4eroquip 
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reliable heat exchangers 

k with Janitrol the next time you want an oil cooler or heat 
;er. The biggest reason is reliability. The ability to produce 
n units with the same high quality of the prototype begins 
r ability to form foil-thin sheets of stainless steel, titanium and 
n techniques for creating optimum heat transfer 
:e and structural strength in a wide variety of ways. We make heat 
ngers and heat transfer systems for liquid/liquid, liquid/air, and 
air/air for both high temperature and cryogenic applications. 

c Janitrol for a proposal when you need heat exchanger reli- 
i on your aircraft, missile, ground support, or electronics cooling 
:. Request Bulletin JA-141 from Janitrol Aero Division, 
Ross Corporation, 4200 Surface Road, Columbus 4, Ohio. 


|/WM#r#70L J\EFtO 


A division of Midland -Ross Corporation 




FOR 

AIRCRAFT- 

QUALITY 


STAMPED METAL PARTS 


most complete, 
fastest service, 
lowest possible cost 
for low-quantity orders 



Half a century of specializing in quality stampings 
enables Laminated Shim to offer “supermarket” 
service to designers and engineers faced with ever- 
changing requirements in missile and space vehicle 
developments. 


Laminated Shim is therefore your profitable source for 
aircraft-quality Stamped Metal Parts . . . produced exactly 
to your specifications ... in any prototype short-run quanti- 
ties, from 1 to 1,000 and more ... at a surprisingly low cost. 


What’s more, you practically eliminate reject prob- 
lems in your plant. That saves time. And saves 
money, too. So send your parts, or prints and specs, 
for recommendations and an eye-opening quote to: 



Be practical 


When the soldering gels lough, crimp. 

Take connectors used in aircraft, (or 
example. After a jet fighter is assembled 

tically vanished. Under these conditions, 
soldered-on-the-job terminations are ex- 


le. crimpable Poke-Hon- 
ed of soldering to conta 
r, Poke-Home contacts 


ently produces more rugged, more reliable 
terminations. 


That's probably why many airframe 
manufacturers and subcontractors have 
standardized on Amphenol "Poke R''* con- 
nectors, especially when a MIL-C-5015 


Amphenol ‘Poke R’ connectors are 
also widely used in land-based applica- 
tions. An eastern computer manufacturer, 
for example, uses 'Poke R' connectors not 


only because they work better and are 
available with shielded contacts, but also 

has ever been forced to make circuit 
changes involving soldered terminations 

contacts. 

Complete technical data, including 
'Poke R' environmental resistance charac- 

Sales Engineer. If you prefer, write Dick 
Hall. Vice President. Marketing. Amphenol 
Connector Division, 1830 S. 54th Ave.. 
Chicago 50. Illinois. 


Connector Division / Amphenol-Borg Electronics Corporation 




SANDWICH FASTENING SYSTEM 

installs inserts in sandwich structures faster, more 
accurately, with substantial savings. 



SHUR-LOK INSTALLATION TOOL holds inserts on stud (4 sizes, interchangeable) centered in Installation Anvil. An 
Adapter Coupling screws onto potting gun cartridge. Within the adapter there is a disposable plastic liner with a 
nozzle tip which protrudes through a hole in the Installation Anvil, permitting potting compound to flow into sand- 
wich structure cavity. When cavity is filled, compound appears in upper hole of insert flange, visible through View Slot. 
Installation Anvil provides a sturdy unit for pressing home the insert. Its smooth, flat surface helps assure flush, 
firm and fast mounting and saves sandwich facing. 

This entirely new concept in insert application and potting is a patented Shur-Lok development. It speeds application, 
eliminates inadequate potting, saves potting compound, assures flush installation and prevents damage to surfaces. 
Phone or write for complete data. 


NEW SHUR-LOK SL 300 SERIES INSERTS have two holes in the facing flange, 
and 3 tiny prongs on the rim that press-fit to edge of sandwich facing. 


c 


SHUR-LOK 

CORPORATION 


Address: 1300 E. Normandy Place, P.O. Box 1407, Sa 


i, California, Telephone: 547-8891 



PROBLEM: To combine the emissivity char- 
acteristics of gold with the structural lightness 
of magnesium for space utilization. 

BACKGROUND: Engineers have been 
turning, more and more, to the use of magnesium 
— because of its extreme strength coupled with 
lightness. 

The basic inhibiting factor to the expanded utili- 
zation of magnesium has been the difficulty of 
electroplating with reliability. 

SOLUTION: Here, at Burton , we have solved 
the problem of supplying reliably gold plated mag- 
nesium alloy components for the following space 
programs . . . 

1. Pioneer V 

2. Ranger 

3. Mercury 


COMMENT: If you ai-e facing a problem in 
plating any magnesium alloy, you will find a 
Burton Engineer as near as your telephone. The 
number is UPton 0-8686, in Culver City, Califor- 
nia. Or . . . write us for your copy of our facilities 
brochure and Technical Bulletin #245. There’s no 
obligation. 


BURTON Silverplating Co. 


11240 PlAYA/CULVER CITY/CALIF./UPTON 0-8686 EXM0NT 1-6743 









BCJRNDV 

MAKES ALL TYPES OF ELECTRICAL 

CONNECTORS 




BRUNSWICK EXCELS IN LIGHTWEIGHT/ HIGH-STRENGTH STRUCTURES^ 


In the fulfillment of space-age re- 
quirements for maximum strength/ 
weight ratio, electrical transpar- 
ency and complete reliability. 
Brunswick is an acknowledged 
leader. 

An increasing number of suc- 
cessful programs have depended 
upon Brunswick's fiberglass fila- 
ment winding process. These in- 
clude radomes for supersonic 
aircraft such as theF105,F4H,A2F, 
F106, and the Bomarc “B" missile. 


motor cases are currently being 
used in the Polaris, NASA, and 
other classified programs. 

In laminated plastic structures, 
too, Brunswick has won the respect 
of both military and industrial lead- 
ers through the successful fabrica- 
tion of the big 22-foot rotodome for 
the Grumman W2F, missile wings, 
integrated antenna systems, and 
undersea devices such as “towed 
fish." 

Brunswick's capability has also 
been demonstrated in metal honey- 


comb assemblies for jet aircraft, 
helicopters, reflectors, containers, 
shelters, and other high-strength/ 
lightweight applications. 

Working from this wealth of ex- 
perience, creative engineers and 
scientists at Brunswick await new 
challenges in still more advanced 
programs. Can we help you? 

Our complete design, fabrica- 
tion, and test facilities (including 
electronic test range) are at your 
disposal. Contact us today for your 
subcontracted components. 


i larding to discuss career 


m a MAKES Y0UR IDEAS WORK • a 

DILUJUlULCk 

CORPORATION 







To put Rohr deeper into space 

this new Rohr hydroclave is curing space age components such as large laminated nozzles for 
solid fuel rockets... opening the way to larger and more powerful boosters for vital military 
and space exploration programs. In curing these non-metallic nozzle liner materials, the hydro- 
olave hurdles the cost and size barriers inherent in the use of 
refractory metals. Coupled with our proven facility in fabricating 
large, precise structures of conventional metals and advanced 
space age materials, it further reflects the rapid growth of Rohr’s 
aerospace capability. Foi^ full information write Marketing 
Manager, Dept. 108, Rohr Corporation, Chula Vista, California. 







25-watt, high-efficiency Amplitron* 
for CW space telemetry applications 




RAYTHEON COMPANY 

MICROWAVE AND POWER TUBE DIVISION 
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GENERAL 

PRECISION 

A contract for production and testing of a Stellar Inertial Guidance System 
for ballistic missiles has recently been awarded to General Precision by the 
United States Air Force. Using the stars as reference points, this highly ad- 
vanced missile-borne system employs a General Precision celestial sensor 
integrated with a miniature inertial guidance system to deliver the missile 
to its target. 

This is only one in a succession of missile programs for which General Pre- 
cision's capabilities have been evaluated and found acceptable. Other areas 
where General Precision has demonstrated competence include Space 
Vehicle Guidance and Control. Manned Aircraft Systems and Sub-Systems. 
Air Traffic Control and Industrial Control. General Precision, Inc., Tarrytown, 
New York, the principal operating subsidiary of General Precision Equipment 
Corporation. 


& STELLAR 
INERTIAL 
GUIDANCE 
SYSTEMS 
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E D I TO RIAL 


U. S. Space Science 


(In his annual report on U.S. scientific experiments in 
space to the third International Space Sciences Symposium 
sponsored by the Committee on Space Research (Cospar) 
in Washington last week. Dr. Richard W. Porter of the 
National Academy of Sciences stressed the extremely wide 
scope of this program, particularly in its international coop- 
eration with the scientific communities of the nations repre- 
sented in Cos-par. Aviation Week & Space Technology 
presents significant excerpts from Dr. Porter's report. — Ed.) 

This has been a year in which the thrill of achieving 
flight through space by man himself has tended to over- 
shadow the very solid scientific accomplishments that 
are being made at an ever increasing rate through the 
use of space vehicles of many kinds. To the scientist, 
learning to know and understand the physical universe 
is a completely satisfactory end in itself. To the econ- 
omist, the business man or the ordinary citizen, space 
research may be the source of new knowledge and un- 
derstanding that will lead to new or improved goods 
and services and thereby a better life on earth; to the 
philosopher, sociologist, or anthropologist, scientific re- 
search in space is a means for gaining new insights into 
the nature of man and of his relationship with the 

Thus it is important not to overlook or to underesti- 
mate the importance of the scientific advances to which 
many competent people all over the world arc devoting 
their lives, whether these advances be large dramatic new 
discoveries or the accumulation of many small bits of 
new information that are needed to round out the pic- 
ture and fill in the gaps. 

Widespread Program 

It will not be easy ... to adequately present the ac- 
complishments in space research made by United States 
scientists during the past year, for the total effort has 
now reached a level of several billion dollars a year and 
is being carried out in literally hundreds of government 
laboratories, universities, and private establishments 
throughout the land. . . . 

During the period from 1 January 1961 to 31 Decem- 
ber 1961, the United States launched more than 300 
high-altitude balloons (generally to altitudes greater than 
25 km.) carrying a wide variety of scientific equipment 
for experiments that could not be made on the surface 
of the earth or in ordinary aircraft flights, but which 
could be carried out successfully in the very high part 
of the atmosphere. A total of 866 synoptic meteorolog- 
ical rockets were launched during this same period, gen- 
erally to altitudes between 60 km. and 100 km. These 
launchings were made from eight different stations, all 
on the continent of North America. 

Special series of launchings were made during each of 
the Cospar International Rocket Intervals, and at other 
intervals during the four seasons. The U. S. also launched 
more than 70 larger scientific rockets, ranging from the 
Nike-Cajun, which reaches a maximum altitude of about 
130 km, to the Javelin which carries a 45 kg. payload 
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to an altitude of 1,000 km., and the Scout which can 
lift 70 kg. to a distance of 7,000 km. from the earth’s 
surface. 

Thirty-one instrumented artificial earth satellites and 
deep space probes (a term referring to all vehicles that 
escaped the earth’s gravitational field) were launched 
during calendar year 1961. although it should be noted 
that several of these, such as Transit 3-B and LOFTI, 
or Transit 4-A. Injun 1. and Solar Radiation 3. were 
placed in orbit by a single booster vehicle. Seven suc- 
cessful recoveries were made from satellite orbit. In addi- 
tion, there were seven successful launchings in this 
category during the three months ending 31 March 1962, 
and two successful recoveries. . . . 

International Cooperation 

In addition to the . . . extensive list of space projects 
which the U.S. has undertaken and is undertaking 
largely on its own, there is a growing activity in coopera- 
tive space research, which involves both rocket and satel- 
lite experiments such as the satellite UK-1 that was 
successfully launched last week, as well as a variety of 
international programs for education and exchange of 
people. These programs ... are regarded as vitally 
important in our country because we look forward to 
a day when scientists of all nationalities can join in some 
truly cooperative project to study and explore the uni- 
verse in the name of all mankind. We regard Cospar 
as an important means toward this end; therefore co- 
operation with Cospar is a basic element in our policy. 

In accordance with Cospar resolutions we have 
sent out launching announcements of scientific satellites 
and space probes, and have distributed current orbital 
elements for U.S. satellites via SPACEWARN (the 
international communications network recognized by 
Cospar). As recommended by Cospar, we have sub- 
mitted detailed scientific information on a number of 
satellites, and have been working actively on information 
summaries to be submitted soon for other satellites. We 
have distributed flight summaries on 1961 rocket flights, 
many individual reports on rocket, satellite and space 
probe experiments, cumulative catalogues of space re- 
search data, bibliographies, and other information to the 
World Data Centers, also in accordance with Cospar 
resolutions. 

You will recall that it was through Cospar that we 
first offered to provide assistance to other nations in the 
launchings of complete satellites or individual experi- 
ments, and in other ways. We continue to look to 
Cospar to provide increasingly valuable leadership in or- 
ganizing international space research of various kinds, 
such as those that must inevitably be associated with the 
World Magnetic Survey and the International Year of 
the Quiet Sun. 

Within the limits of our capability we stand ready to 
cooperate with scientists of any nation on any space 
research projects, large or small, which will increase 
man’s knowledge and bring him closer to the stars. 


DU PONT CRONAR 


That's why CRONAR Films are first 
choice for high-speed photography. 
For CRONAR begins to stretch at the 
point where triacetate base films snap. 
This "give" in CRONAR often saves 
your take and saves you money. Yet 
CRONAR does break, of course, with a 
pull several pounds above the breaking 
point of conventional film so that you're 
protected against camera damage. 
There are three fine Du Pont emulsions 
available to you on CRONAR in 16 mm, 
35 mm and 70 mm. To learn more 
about them write: E. I. du Pont de 
Nemours & Co. (Inc.), Room 2430 
Nemours Building, Wilmington 98, Del. 

photoiraphic film. 

ATLANTA 18, GA., 1737 Ellsworth Ind. Or., N. W. 
SYcamore 4-9581 • CHICAGO 46, III., 4560 Touhy 
Ave., Edgobrook Station. ORchard 5-5500 • CLEVE- 
LAND 16, OHIO. 20575 Cantor Rldga Road. EDison 
1-0375 • CLIFTON. N. J., 380 Allwood Rd.. Allwood 
Station (New York). PLaza 7-0573 • DALLAS 7. TEXAS. 
1628 Oak Lawn Ave. Riverside 1-1404 - HOLLYWOOD 
38. CALIF.. 7051 Santa Monica Blvd. Hollywood 
9-5147 - WALTHAM 54. MASS., 45 4th Ave. (Boston). 
TWinbrook 9-8300 ■ WYNNEW00D. PA„ 308 E. Lan- 
caster Ave. (Phila.).TRinity 8-2700 • EXPORT, Nemours 
Bldg.. Wilmington 98, Delaware • IN CANADA, Du Pont 
of Canada, Ltd.. Toronto 



Better Tilings for Better living 

. . . through Chemistry 


WHO'S WHERE 


In the Front Office 

Fred D. Herbert. Jr., president of the 
newly established Aerospace Croup of Gen- 
eral Precision, Inc., with headquarters in 
Little Falls, N. J. H. R. Shuart succeeds 
Mr. Herbert as president of General Pre- 
cision’s Kearfott Division. The Aerospace 
Croup includes the Kearfott Division; also 
a new Aerospace Systems Division, with J. B. 
Heimann as president, and the new Aero- 
space Research Center, with Dr. R. C. 
Langford as director. 

Thomas M. O'Malley, president, Aero 
Service Corp., Philadelphia. Pa., a division 
of Litton Industries, succeeding George 
Strawbridge, now board chairman. Virgil 
Kauffman, formerly board chairman, con- 
tinues as a director and special consultant. 

E. Douglas Kcnna, vice president and gen- 
eral manager. Avco Corp.’s Research and 
Advanced Development Division, Wilming- 
ton. Mass. Also: Dr. Jack A. Kyger. vice 
president and assistant general manager; 
Dr. Mac C. Adams, vice president and tech- 
nical director. 

G. O. Haglund. vice president-planning 
and corporate development, Vitro Corp, of 
America, New York. N. Y. 

Henry P. Huff, Jr., a director. Tire Slick 
Corp., San Francisco, Calif. Mr. Huff is a 
vice president of the company and executive 
vice president of Slick Airways Division. 
Also named vice presidents of Slick Airways: 
Robert A. Colhoun— in charge of military 
and government relations; William E. Ag- 
new— responsible for Quicktrans contract. 

II. Ray Jones, formerly of Northeast Air- 
lines, and James J. Harford, formerly of 
KLM-Royal Dutch Airlines, now vice presi- 
dents of World Tariffs Corp., New York, 
N. Y. 

A. M. Folden, vice president of Lockheed- 
Califoniia Co.. Burbank, Calif., has been 
assigned over all responsibility for the com- 
pany's world wide F-104 operations. Charles 
A. Hofflund has been appointed vice presi- 
dent for F-104 programs, Burbank and Palm- 
dale. Calif., plants, and C. H. Roha, 
assistant to Mr. Folden. with offices in Ko- 
blenz, Germany. Also: Roy A, Shcttel, 
Palmdale works manager. G. A. Fitzpatrick, 
formerly vice president-Air Force projects at 
Lockheed-California, has been assigned to 
the Lockheed corporate organization on a 
special assignment. 

Mortimer Rogoff. vice president-program 
planning and development. ITT Federal 
Laboratories, Nutley, N. J.. a division of 
International Telephone and Telegraph 

Dr. John F. G. Hicks, vice president. 
Battcllc -Memorial Institute. Columbus. 
Ohio. 

Arthur If. Schweitzer, a vice president, 
Thompson Ramo Wooldridge, Inc., Los An- 
geles. Calif. Mr. Schweitzer continues as 
general manager of the Jet Division. 

l.t. Gen. August Schomburg, formerly 
commanding general of the Army Ordnance 
Missile Command, has been appointed com- 
manding general of the newly established 
U. S. Army Supply and Maintenance Com- 

(Continued on page 1 37) 


INDUSTRY OBSERVER 

► Air Force’s Aeronautical Systems Division will launch a 14-month research 
and development effort this summer aimed at developing new sensor tech- 
niques to aid future interceptor spacecraft in locating. tracking and closing 
on space targets. Technologies to conic under scrutiny will include infrared, 
radar and optical techniques. Air Force's Space Systems Division also is 
evaluating proposals for a separate study program on a target seeker (AW 
Apr. 25. p. 99). Proposals for the ASD program are due at Wright-Patterson 
APB on May 31. 

► Contract for systems evaluation of unmanned space flight operations facility 
(AW Mar. 26, p. 13) is expected to be awarded soon by National Aeronautics 
and Space Administration’s Jet Propulsion Laboratory. Contracts for the 
facility's status displavs and communications were awarded recently to Gen- 
eral Electric Co. and Hughes Aircraft Co., respectively. 

► Republic Aviation Corp. once again has a two-place version of the F-105 
fighter-bomber under development. The company has submitted a proposal 
to USAF for a two-scat F-105, probably a photo-reconnaissance aircraft, but 
has not yet received a contract. Several years ago Republic built some two- 
seat all-weather F-105E fighter-bombers for USAF. but the contract was can- 
celed in 1959 and the aircraft converted to F-105D single-scat fighter- 
bombers. 

► Atlas-Centaur launch vehicle’s first test, delayed five times by malfunction- 
ing ground support equipment, has been rc-schednlcd for May 9 (AW Apr. 
30, p. 33). Centaur is to follow a 1,175 mi. ballistic trajectory programmed 
to test its basic design elements. 

► NASA is conducting in-house design and fabrication of a polar ionospheric 
satellite designated S-66. to be launched as a Scout payload from Wallops 
Island, Va.. into a 600-mi. orbit. Goddard Space Flight Center is project 
director for the 70-lb. package. 

► Study to determine best electronic countermeasures techniques for use 
against scatter and knife-edge diffraction type communication systems is 
planned by Army Electronic Proving Ground, Ft. Huachuca, Ariz., with 
proposals due May 16. 

► Air Force Missile Test Center, Patrick AFB, Fla., has called for industry 
proposals for an infrared-laser missile tracking and ranging system for use 
during initial boost phase. 

► McDonnell Aircraft Corp. is designing the pilot escape capsule-ejection 
system for the General Dynamics entry in the F-111A (TFX) competition. 
McDonnell also builds the F4H-1, which is being purchased in quantity by 
Air Force and Navy, and which also may be pitted against the F-111A in a 
cost-ctfcctivcness study ordered by Defense Department (AW Mar. 26, p. 25). 

► Canadian Department of Defense Production has announced that the 190 
CL-41 jet trainers ordered from Canadair (AW Apr. 30, p. 53) will be pow- 
ered by General Electric J85 turbine engines. Powcrplants will be manufac- 
tured under license by Orenda Engines, Ltd., of Canada. Selection of the JS5 
paves the way for acceleration of the jet trainer order. 

► Choice of booster propellant has been a stumbling block in West Ger- 
many's consideration of a Lockheed F-104 zero-length launch program. 
German defense ministry wants a propellant that could be produced eco- 
nomically in existing German facilities. Lockheed has completed design 
changes required by a zero-length launch version of the F-104. Aircraft would 
be launched with gear down to simplify modifications; gear would be raised 
automatically after launch. 

► Lockheed Propulsion Co. has started use of what it calls the largest vertical 
mixer in the free world able to mix a ton of polycarbutenc-R solid propellant 
in an hour. Capacity of the mixing bowl is 300 gal., which varies in weight 
between two and four tons, depending on propellant density. 
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SILICOLOGY 


Stud/es/n S/fi cones 

HOW THESE TIME-TESTED MATERIALS 
CAN WORK FOR YOU 


At 100 Below, This Fluid Flows— 

At 400 Above, It’s Still There 



Go up (in a high altitude fighter) or down 
(to the Antarctic) and you encounter 
temperatures too low for most fluids. 
Find a fluid that stays fluid, put it in an 
apparatus where part of the time it gets 
hot, and there it goes, boiling off. What 
to do? Use Union Carbide’s remarkably 
stable low-temperature, low-viscosity 
L-45 silicone fluids. Nominal 7 eentistoke 
L-45, for example, has a viscosity of less 
than 200 cstk. (Ostxvald) at -100°F.; 
and its low volatility is shown by its flash 
point of 345°F. (see chart). 


In the early days of silicone 
manufacture, a special electri- 
cal grade fluid had to be pro- 
duced. But Union Carbide 
has found it no longer neces- 
sary to market a special prod- 
uct. Instead, all L-45 fluids are 
now electrical grade, with the 
result that recently a large 
manufacturer of electronic 


QUALITV— ALWAYS! 

A fluid of this nature is called for in heat 
exchange devices, electrical systems, hy- 
draulic systems, liquid springs, and other 
devices that must operate between -50°E 
and -100°E And Union Carbide low vis- 
cosity L-45 Silicone Fluids are the host 
fluids of this nature. They are fluid at 
these temperatures, and therefore pump- 
able; they have low volatility, and there- 
fore are useful at higher tempo ' 
too; and they are uniform in their prop- 
erties. Union Carbide is the quality 
leader in silicones, and high reproduci- 
bility of properties is one reasoi 
This reflects the extreme quality 
which have made, fc 


10 -silico 


urfacti 


ts the st 


ard of the polyurethane foam industry, 
and our transistor-grade triehlorosilane 
the optimum basis for producing ultra- 






pure silicon. Here, it is demonstrated by 
the fact that 7 cstk. L-45 silicone fluid is 
the first of this viscosity to be considered 
for certain critical military applicatim 

Another such application is as a heat- 
exchange medium for 
counter-measure device in the B-52 
bomber. The Union Carb 
pumpable at the low temp 
countered at high altitudes, and stable 
in contact with the heat of the devil 
The plane’s safety depends upon the 


j devic 


reliability of the device de- 
pends upon the fluid. The fluid 
is Union Carbide L-45, 20 
cstk., which has a flash point 
of greater than 400°F, and a 
pour point of about -100'F. 


equipment found, after his own exhaus- 
tive testing, that our regular fluid was 
significantly freer of impurities than spe- 
cially prepared “electrical grades” of 
other manufacturers. This holds true, 
also, for these low-temperature, low-vis- 
cosity fluids. The outstanding electrical 
properties of L-45 silicone fluids make 
them ideal as insulating and cooling me- 
diums in capacitors, small transformers, 
circuit breakers, and other electrical de- 
vices. And at very low temperatures, a 
low viscosity silicone fluid is absolutely 
essential. The data in the accompanying 
table give the actual facts and figures. 

SEE YOUR SILICONES MAN 

Union Carbide is the leading innovator 
in silicones technology. Breakthroughs 
such as these consistent and reproducible 
low-temperature fluids are constantly de- 
veloping. One reason for this is the great 
resource of technical capacities available 
within Union Carbide Corporation— 
in this case, the world's finest low-tem- 
perature laboratories and scientists made 
their contributions. To find out what’s 
being done in silicones today (and tomor- 
row), contact your Silicones Man. He rep- 
resents thousands of scientists and then- 
coordinated abilities. Send in the coupon 
below for further information. 
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Atlantic Range Dispute 


Nova Funds Decision 


International Carriers 


Secrecy Interpretation 


Washington Roundup 

General Accounting Office is expected to enter the growing dispute between the 
Air Force and National Aeronautics and Space Administration over the operation of the 
Atlantic Missile Range. 

Rep. Olin Teague, chairman of the House Science and Astronautics Manned Space 
Flight Subcommittee, asked GAO to determine whether the Air Force and NASA are 
duplicating each other's facilities at the range. lie spent 10 days at Cape Canaveral 
during the congressional Easter recess and ran into conflicting claims about duplication. 

Top officials have been proclaiming that relationships between Air Force and NASA 
personnel at AMR arc harmonious. But disputes over such policy questions as siting 
of missiles and construction of support facilities keep recurring. A recent tiff took place 
when NASA, after Centaur’s latest delay (AW Apr. 30, p. 33), said the vehicle was 
ready to go as soon as Air Force could schedule a launch. Air Force officials bristled 
and let it be known privately that problems with the vehicle were causing the delay, not 
the launch schedule. 

The Teague subcommittee has held several private and public hearings on manage- 
ment problems at the range and intends to maintain a close watch over activities. 


House space committee, in marking up the NASA authorization bill this week, 
must decide whether to go along with one of its subcommittees and downgrade Nora 
by cutting S60.6 million from its facilities budget. Doubt over whether the vehicle will 
really be needed for moon flights prompted the subcommittee to strike the money 
NASA requested to build three Nova launch pads, including vertical assembly buildings 
for each pad. Other recommended cuts awaiting full committee action include SI 0.4 
million from the Prospector ros ing lunar vehicle program and S22 million from NASA’s 
requests for development of such scientific satellites as the orbiting solar observatory 
and orbiting astronomical observatory. 


Soviet Cosmonaut Gherman Titov's own account of his earth-orbiting flight indi- 
cates his vehicle had three stages instead of two envisioned by U.S. engineers. Titov 
wrote in describing the boost phase: "I was pressed to the scat. A little jolt, the first 
stage of the rocket was working out. The second. The third. Tire stresses went off, 
as if unwillingly, and suddenly there was dead silence.” 


Chairman Joseph Kartli of the House space sciences subcommittee, during hear- 
ings tentatively scheduled to start May 14, will explore the scope of the Defense Depart- 
ment's recently declassified geodetic satellite program (see p. 30). He feels more than 
one or two such satellites are needed. 


Prospects are fading for any detailed Senate probe of the problems of international 
airline transportation. Chairman Mike Monroncy of the Senate aviation subcommittee 
was enthusiastic about the inquiry last year but lost much of his interest when few 
international carriers responded to the subcommittee’s invitation to file their views 
about policy differences and possible solutions. There is growing interest, however, on 
both the Senate commerce and appropriations committees in the Federal Aviation 
Agency's research activities designed to improve air safety. This subject will get a full 
airing in the Senate’s FAA appropriation hearings starting June 1. 

Gen. Bernard Schrievcr, commander of Air Force Systems Command, said the Air 
Force would need $60 million additional for Fiscal 1963 “for a reasonably accelerated 
and yet efficient development program for large solid rocket motors, not including the 
120 in. motors for Titan 3.” His estimate was contained in a supplementary statement 
recently filed with the House space committee. 


Defense secrecy order covering space activities is not intended to apply to scientific 
data obtained from military satellites, according to Jerome B. Wicsner, presidential 
scientific adviser (AW Apr. 30. p. 25). Defense in the past has released data on space 
radiation and atmospheric attenuation of radio signals gained from the Discoverer 
satellites. Presumably under Winner's interpretation, data from the so-called mystery 
satellite launched by a Blue Scout Apr. 26 from the Pacific Missile Range could be 
released since it actually was a Navy payload containing Lyman-Alpha and other scien- 
tific experiments (AW Apr. 30, p. 35). 

Deputy Defense Secretary Roswell Gilpatric, at a management conference in 
Monterey, Calif, last week, said “seeing is believing" when discussing whether the 
Renegotiation Board will cooperate with the Defense Department in the latter’s effort 
to emphasize incentive contracts (AW Apr. 30, p. 26). Contractors and Defense officials 
fear the board may look upon incentive rewards as excess profits. —Washington Staff 
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Nuclear Shots Test Anti-Missile Theory 


Destruction of electrical conductions by big blast 
could be basis of Russian claim of ICBM defense. 

Washington— Current U. S. series of atmospheric nuclear tests in the Pacific 
will include experiments aimed at proving theoretical calculations that the 
anti-missile weapon claimed by the Soviet Union is simply a large thermo- 
nuclear warhead. 

Dr. Harold Brown, director of defense research and engineering, said the 
tests, known as Operation Dominic, "would measure the effects of nuclear 
explosions carried out in various environments on electronic equipment, on 
other nuclear warheads, as might be involved in an anti-missile missile defense, 
or on various missile sites, for example.” The disruptive electromagnetic 
effects of nuclear explosions and other aspects of the tests were detailed in 
Aviation Week last Mar. 19 (p. 26). 

Sen. Clinton P. Anderson (D.-N. M.), pected, the whole concept of fixed mis- 
former chairman of the Joint Congres- " 
sional Atomic Energy Committee, said 
last week that too little is known of the 


of radiation, heat and blast.” 

Principal effect expected to be en- 
countered would result when the highly 
ionized gases of a fireball, cutting the 
earth’s lines of magnetism, produce stored 
long electromagnetic standing waves of across the ci 
such intensity that any electrical con- 
ductors, such as wires and cables, that 
are strung on poles or buried in the 
ground in straight lines, would have 
currents of thousands of amperes in- 
duced in them, resulting in their de- 
struction by melting. 


site installations could be altered. 

Other effects that are of concern to 
AEC scientists are blackout of 
phene ci 


of nuclear warheads 
donation of warheads. Sen 
Anderson said one aim of the develop 
mental testing program is to he 
lutely sure that warheads which 
missile silos after being m 


y to vi 


i relatively low-; 

the past. Atomic Energy Commi 
scientists have determined that thermo- 
nuclear blasts could have profound ef- 
fects on communications equipment to 
a depth of 300 ft. below the surface. 

They believe this is the principle the 
Russians discovered with their high 
yield explosions last fall and tlx 1 


for Russia’s claim that it has developed efficiency nuclear weapons. Some 


ssile weapon. The U. S. • 
to find out at what altitudes the explo- 
sions would create these effects and the 
extent of their coverage. 

If the effects are as serious as sus- 


U. S. Nuclear Tests 

Washington— U. S. had fired three 

test series as of late last week. AH were 
dropped from aircraft in the Christinas 
Island area. 

The first, in the intermediate yield 
range, was exploded Apr. 25. The second, 
in the same yield range, was dropped 
Apr. 27. The third, of low megaton 
yield, was fired May 2. The AEC defines 
this vicld as being one to several mega- 
tons equivalent of TNT. 


picked up the standing waves. Voltage 
surges caused circuit breakers to open 
even though the power lines were 30 mi. 
away from the test site. 

Plasma, which is a mass of ionized 
gases, can have an electromotive force 
generated in it when it moves in a 
magnetic field. In proposals for the 
commercial generation of power, this 
force would be bled off by electrodes. 
This same principle is also applied in 
plasma rockets but the energy is used to 
accelerate the gas for the purpose of pro- 
ducing a reaction for propulsion. 

In a nuclear explosion, where the 
plasma is thousands of times hotter 
than the MHD applications mentioned 
previously, fireball expands and con- 
tracts, producing the motion in the 
earth’s magnetic field to create an elec- 
tromotive force. This increase and de- 


stallations arc safe against premature 
detonation under such circumstances as 
an enemy attack. 

Brown indicated that the U. S. has 
evidence that Russia conducted nuclear 
tests as part of anti-missile experiments. 
The Soviets he said, probably arc 
"somewhat ahead of us— maybe six 
months, maybe a year" in anti-missile 

Brown also said that it is possible 


55-incga- 


that the Sovir 
ICBM capable of delivering s 

Other U. S. tests, he said, will be 
"in the nature of development tests, 
developments of new, improved higher 


category of proof tests, to 
ally do experiments on designs which 
have been developed during the mora- 
torium and which are an important part 
of our nuclear capability.” 

Principles behind the electromagnetic 
effects now worrying U. S. scientists 
have only been partly understood until 
recently. Plasma physics as a special- 
ized field has centered around develop- 
ment of magnetohydrodynamic (MHD) 
accelerators and electrical power gener- 
ators which depend on acceleration of 
ionized gases through a magnetic field. 
Some AEC work has been done in the 
higher temperatures and atomic disso- 
ciation involved in nuclear explosions. 

In explosions at the Nevada Test Site 
after World War 2 it was noticed that 
relatively low kiloton explosions caused 
these effects. High voltage power trans- 


Comsat Bill Advances 


is 355 to 5 


>p and operate the U. f 
odd-wide system. The vot 


The House action is expected tc 
strengthen the hand of advocates of the 
measure in the Senate, where there i> 
determined opposition by supporters oi 

government-ownership supporters in tin 
House were so overwhelmed they did 
not even put up a fight. 

The 1 louse-passed measure is essen- 
tially in the form requested by the Ad- 

of such little significance that they wen 
either accepted or turned down on voici 

by Rep. John Moss (D.-Calif.) to strik. 
out language directing the Federal Com- 


s Conn 


o favor 


feated on' a 116A3 teller vote. 

The corporation would be financed b; 

of S100 a share, and ? 50% of which 
would be er 
common carriers. It would be managed 
by 15 directors: six elected by holders 
by the gt 


cctcd by holders 


ck avail: 


three appointed by the U. S. President 
An amendment by Rep. Emanuel Cel 
ler (D.-N. Y.) to extend the tc: 
presidential appointees from on 
years was accepted by the spons 


the 
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crease of intensity alternately augments 
and cuts the earth's magnetism. The 
result is a powerful standing wave. Un- 
dersea cables will not be affected be- 
cause sea water is a relatively good con- 

Nuclear explosions create electro- 
magnetic waves not only in the long 
range but over the entire radio, infrared, 
visible light and ultraviolet spectrums. 
They also produce complex particle 
radiations in addition to heat and blast. 
President Alerted 

It was after the Russian series of 
nuclear tests last fall that AEC scien- 
tists alerted President Kennedy to the 
possible uses of the larger yield thermo- 
nuclear weapons to disrupt or destroy 
communications. One Soviet test 
weapon was estimated by the AEC to 
have produced a yield of 58 megatons, 
or the equivalent of 58 million tons of 
TNT. 

No direct reference has been made 
publicly to the effects on ground com- 
munications. But Brown revealed that 
three explosions of thermonuclear de- 
vices will be made at 30, 200 and 500 
mi. altitude in the vicinity of Johnston 
Island in June or July to test effects on 
radio communications and record other 
phenomena. 

The device to be detonated at 30 mi. 
will place it at the edges of the atmos- 
phere but below the ionosphere. It will 
have a yield of less than a megaton. 
Brown said. The 200-mi. shot will have 
a yield of a megaton. This places it in 
the ionosphere. The 500-mi. high ex- 
plosion will be less than a megaton and 
will be above the ionosphere. 

Thor Boosters 

All will be lifted to altitude by Doug- 
las Thor boosters, which serve both as 
intermediate range ballistic missiles and 
space boosters. 

The high-altitude shots are expected 
to disrupt radio communications and 
affect other radio devices by flooding 
the ionosphere with electrons. 

They will also cause a break in the 
earth's magnetic field, but at higher 
altitudes. This may permit dumping of 
atomic high-energy particles from the 
inner Van Allen belt, where they are 
normally trapped. 

An intense auroral display is ex- 
pected to result from the shot in the 
ionosphere and possibly from the 
others. It will be visible as far away as 
the West Coast of the U. S. Residents 
of the Hawaiian Islands will be able to 
sec the 500-mi.-altitude explosion. 

No eye damage is expected to watch- 
ers because it is normally the super- 
heating of the atmosphere which pro- 
duces brilliant light. The atmosphere 
will also act as a shield to radiation. 
Slant range from 500 mi. over Johnston 
Island to Honolulu is 950 mi. At least 


MMRBM Deployment- Scheme Proposed 

Deployment scheme for projected solid-propellant mobile medium-range ballistic mis- 
sile shows probable two-stage configuration just after launch from truck. Missile length 
would be about 2d ft., first stage diameter about 41 ft., second-stage diameter approximately 
3 ft. Gross weight would be about 11,000 lb. Each stage would have single fixed nozzle, 
use fluid injection for thrust vector control. Control for lower ranges in 200 to 2.000 
naut. mi. range span would be by thrust termination provisions in the rocket motors. Mis- 
sile is projected for deployment in NATO nations and truck will have to be designed to be 
maneuvered over European secondary roads and bridges. Probable requirement will be only 

capability, with only slight decrease for water launch, which also is included in deployment 
plans. Truck would have to be hardened against blast of enemy nuclear attack. Only token 
numbers of the missile arc expected to be operational after four-year development period. 


two thirds of the particle radiation from 
the explosive device will be accelerated 
away from the earth into space and the 
other third will be attenuated by the 
atmosphere. 

Previous space shots fired by the U. S. 
were made during Project Argus over 
the South Atlantic in 1958. These ex- 
plosions were in the low kiloton yield 
range and did not affect the earth’s 


magnetic field to the extent expected 
in the planned series. They did inject 
particles into the Van Allen belt which 
remained trapped there. Also in 1958, 
a thermonuclear device was exploded 
48 mi. over Johnston Island. This shot 
disrupted communications. The flash 
was seen in Honolulu, although the alti- 
tude was not high enough for the actual 
explosion to be seen there. 
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New Theory Given on Outer Belt Electrons 


By Philip J. Klass 

Washington— Analysis of recent data 
from Explorer 1 2 and several Discoverer 
satellites indicates that the electrons in 
the outer Van Allen radiation belt 
exhibit three different intensity-energy 
spectra, suggesting that each is produced 
by a different process, which would ex- 
plain some of the apparently conflicting 
data returned by earlier satellites. 

In a report to the Third International 
Space Science Symposium here, spon- 
sored by the Committee on Space Re- 
search (Cospar) of the International 
Council of Scientific Unions, W. N. 
Hess of the Goddard Space Flight Cen- 
ter said the bulk of electrons in the 
outer belt, with an average peak inten- 
sity at energy levels of 600 kev. but at 
times reaching beyond 1,200 kev., ap- 
pear to result from neutron decay. 
These particles are lost from the radia- 
tion belt by coulomb scattering. 

A second group of electrons in the 
belt, whose density falls off sharply with 
increased energy level and which have 
a maximum energy of about 125 kev., 
sometimes is found almost world-wide 
while at other times it is not found at 
all. Electron source is not known. 

The third type, with energy levels up 
to about 200 kev., shows large time fluc- 
tuations and is found in the auroral 
zone. Irregular pulses of electrons with 
similar energy spectra measured in the 
auroral zone suggest they squirt down 
along lines of earth's magnetic field. 

Heavy cosmic ray particles from galac- 
tic space, which travel at enormous 
speeds, may cause minute opacities in 


the lens of the eye— which probably will 
disappear in a few months— and prob- 
ably will turn an astronaut’s hair gray. 
However, they are not expected to harm 
the brain or other organs of the body, 
H. J. Curtis of the Brookhaven National 
Laboratory, reported to the conference. 
These conclusions are based on tests 
using the Brookhaven 60-in. cyclotron 
to produce a 22 mev. deuteron beam 
with mice as the biological subjects. 

It would be prohibitively expensive 
in terms of space vehicle payload to 
attempt to shield against such heavy ga- 
lactic cosmic particles, and the shield- 
ing might actually aggravate the situa- 
tion by slowing down the particles, 
which would dissipate more energy and 
do more biological damage, Curtis said. 

In other reports, presented to more 
than 600 scientists from 25 countries, 
the following information was reported: 
• Atmosphere density has decreased by 
factor of 10:1 since 1957-58, based on 
recent measurements made using the 
Explorer 9 satellite, William J. O’Sulli- 
van, Jr., of the National Aeronautics 
and Space Administration’s Langley Re- 
search Center reported. The satellite, 
launched February 16, 1961, is a 12-ft. 
dia. inflated sphere. Air density com- 
puted from changes in orbital altitude 
was 3 x 10'" grams per cc. at an alti- 
tude of about 675 km., one-tenth that 
published in the 1959 ARDC Model 
Atmosphere. 

One possible explanation is that the 
higher density measurements were made 
at the peak of the 11.1 -year solar cy- 
cle, whereas the Explorer 9 measure- 
ments were taken near the minimum 


point in the cycle. This suggests that 
the decrease in solar activity allows the 
upper atmosphere to cool and shrink 
closer to the earth so that the density at 
a given geometric altitude becomes less. 

• Variation of atmosphere temperature 
and density is attributable to both ultra- 
violet (electromagnetic) radiation from 
the sun and to solar corpuscular (parti- 
cle) radiation, Luigi G. Jacchia of the 
Smithsonian Institution Astrophysical 
Observatory reported. He estimated 
that the corpuscular radiation was re- 
sponsible for 30% or more of the upper 
atmosphere heating. It has a semi- 
annual variation and also increases dur- 
ing magnetic storms which occur ap- 
proximately every 27 days. 

• Radio ducts through the ionosphere, 
which permit high-frequency signals to 
pass through with little attenuation, 
have been observed in recent experi- 
ments using sounding rockets, NASA 
scientists reported. The ducts, which 
appear to be aligned with the earth’s 
magnetic field, were observed up to an 
altitude of 1,000 km., apex of the rocket 
trajectory. On one flight, flown dur- 
ing F-region spread, 50 ducts were en- 
countered along 750 km. of trajectory, 
with the median chord cut across these 
ducts being 1.4 km. The report was 
jointly authored by Thomas E. Van 
Zandt, Wynne Calvert, Robert W. 
Knccht and Georganna B. Goe. 

• Very low frequency emissions, once 
thought to be generated by lightning 
discharges on earth, may be due to posi- 
tive-charged particles from the sun in- 
teracting with the exosphere to amplify 
cosmic noise, according to a theory ad- 
vanced by K. L. Maeda and Iwane Ki- 
mura of Kyoto University in Japan. 

• Dominant absorber of ultraviolet en- 
ergy from the sun at 200 km. altitude is 
atomic oxygen and not molecular nitro- 
gen as earlier proposed, according to a 
report presented by L. A. Hall. K. R. 
Damon and H. E. Hintereggcr of Air 
Force Cambridge Research Laborato- 
ries, This conclusion is based on data 
obtained from an Aerobee Hi rocket 
carrying a special spectrometer, 
launched Aug. 23, 1961, which reached 
an altitude of 225 km. 

• Existence of a dust layer at an altitude 
of about 60,000 ft., whose origin is un- 
known, was confirmed by a coronagraph 
lofted to 80,000 ft. by a balloon, ac- 
cording to a report by Gordon Newkirk, 
Jr., of the High Altitude Observatory 
at Boulder, Colo, and John A. Eddy of 
the National Bureau of Standards. The 
experiment also showed that the num- 
ber of tiny meteoric particles floating in 
the atmosphere below 80.000 ft. is so 
small as to be unlikely to have any sig- 
nificant effect on terrestrial weather. 
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DOD to Concentrate on Military Space Role 

Monterey. Calif.— Defense Department will give increasing attention in the nest six 

defense, told an Air Force Systems Command management'eonference licrc last week. 
Military space activity has not received really serious top-level attention in DOD 

port areas, he said, but none in the areas of possible offensive systems. “In the next 
six months.” he said, “we will get about our business in this area as far as DOD is 
concerned.” 

Cilpatric also specified several other areas and projects due for DOD attention in 
the next year: 

• Administrative and support aircraft. Need for 300-400 such aircraft to replace 
piston powered DC-3 and other piston aircraft is apparent and funds for such pro- 
curement will be in the Fiscal 1964 budget. Gilpatric said. 

• General-purpose force studies. Adequacy of existing Army divisions and tactical air 
forces for handling two contingencies at the same time will be intensively analyzed, 
Gilpatric said. 

• Improved management techniques. These, Gilpatric said, will include more uni- 
form field contracting management, revision of reporting systems to cut paperwork, 
revision of pre- and post-award review to cut the proliferating number of such reviews 
at all levels, and reduction of unnecessary specifications. 

Gilpatric noted criticism that DOD was concentrating more and more authority in 
its own hands. “Ten years ago,” he said. "I would have had some doubts, but now 
I sec no alternative.” 

A major defense reorganization would be both controversial and time consuming, 
and Gilpatric said the more gradual evolutionary process of change now under way 
is seen as the preferable method. 


Soviet Venus Probe Experienced 
Intense Van Allen Belt Radiation 


Washington— Intensely penetrating 
X-ray radiation of 1 30,000 electron volts 
was experienced inside the Soviet 
Venus space probe as it passed through 
the outer Van Allen radiation belt at an 
altitude of 23,000 to 33,000 mi., So- 
viet Academician A. A. Blagonravov 
disclosed here in a report to tne Third 
International Space Science Symposium, 
sponsored by the Committee on Space 
Research (Cospar). 

The intense radiation, produced by 
electrons with energies greater than one 
million electron volts, may have been 
responsible for the premature failure 
of the Venus probe’s command com- 
munications system, although Blagon- 
ravov did not speculate to this effect. 
The last radio contact with the probe 
occurred on Feb. 27, 1961, 15 days 
after its launch. 

On Feb. 17, the Venus probe trans- 
mitted data indicating that it was pass- 
ing through a stream of corpuscular 
radiation with one billion particles per 
square centimeter per second at a time 
which coincided with a magnetic storm 
on the earth. But while the terrestrial 
stations measured a variation of 20-25 
gammas in the geomagnetic field, the 
Venus probe magnetometer reported 
no significant variation in the magnetic 
field in space, the Soviet scientist said. 


The Venus interplanetary' station, as 
the Soviets call it. was launched from an 
earth satellite whose apogee was 174 
mi. and whose perigee was 138 mi. 
(AW Feb. 20. 1961, p. 26; Feb. 27, 
1961, p. 23). The guidance accuracy 
achieved in the probe, which the So- 
viet scientists said came within approx- 
imately 62,000 mi. of the planet, re- 
quired that its velocity be controlled to 
less than 10 ft. per second and that it 
be aimed to within 0.3 deg. 

Venus Probe Instruments 

Blagonravov’s report contained a brief 
reference, which he omitted in delivery, 
to instruments aboard Venus probe ve- 
hicle which “gave range and velocity 
measurements,” but it was not indi- 
cated whether these were used for vehi- 
cle remote control or merely for track- 
ing and estimating trajectory. 

The Soviet academician said that 200 
optical tracking stations in 17 countries 
are used to track both Russian and 
American satellites. This network has 
made 15,600 observations during 4,400 
passes of American satellites, or an av- 
erage of 35 observations per pass, the 
same as for Russian satellites, of which 
there were 9,300 observations during 
2,600 passes. 

The Soviet tracking network also has 


made 38,400 observations during 6,800 
passes of Echo 1 . 

In a brief summary of USSR space 
program for the current year, Blagon- 
ravov said Russia plans to continue its 
“medical-biological investigations dur- 
ing the next manned flight." 

Future Experiments 

He said the USSR also plans to meas- 
ure the following: charged particle con- 
centration in the ionosphere, corpuscu- 
lar streams and low energy particles; 
earth radiation belt composition; the 
geomagnetic field; microwave radiation 
from the sun and stars; the influence of 
meteoroids on space vehicle design, 
and the distribution and production of 
clouds in earth’s atinosphcre-an ap- 
parent reference to meteorological type 
satellites. 

In marked contrast to the generalized 
statement of the USSR's future plans 
was the report on the U. S. program for 
the coming year, presented by Dr. Rich- 
ard W. Porter, who listed 17 specific 
types of experiments involving bal- 
loons, rockets, satellites or space probes. 

X-15 Reaches Altitude 
Of Over 246,000 ft. 

Los Angeles— North American X-l 5 
achieved a record altitude for manned 
aircraft of 246.700 ft. last week in a 
10-min. flight by National Aeronautics 
and Space Administration Test Pilot 
Joseph A. Walker. 

Exact maximum altitude was un- 
certain because of discrepancies between 
the readings of tracking radars, but 
the reading of 246,700 ft. is only 3,300 
ft. below the design altitude of the 
research plane. 

The reading also far exceeds the offi- 
cial world altitude record of 113,000 ft. 
which is currently held by Russia. 

Observers of the National Aeronautic 
Assn, were on hand to certify the flight 
to Federation Acronautique Interna- 
tionale as a world record. 

The X-l 5 was dropped from the Boe- 
ing B-52 launch aircraft at an altitude of 
45.000 ft. over Mud Lake, Ncv., 200 
mi. north of the Edwards AFB land- 

Burn time for the Thiokol XLR-99 
rocket engine was 81 sec. and burn-out 
occurred at a speed of 3,645 mph. and 
an altitude of 1 50,000 ft. 

Walker experienced a 5g positive de- 
celeration during re-entry at an angle 
of attack which was deliberately very 
high to minimize aerodynamic heating. 
Nevertheless, skin temperature reached 
900F on the ventral fin. 

The flight, made in the No. 1 X-l 5, 
was postponed once because the dry 
lakes that were intended as alternate 
landing sites for the aircraft were 
softened by spring rains. 
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ANNA-1 Scheduled for Launch This Week 


By Irving Stone 

Los Angeles— First of the tri-service 
v>5-Ib. ANNA-1 geodetic satellites is 
scheduled to be launched this week 
from Cape Canaveral, Fla., in an east- 
erly direction in a trajectory sequence 
programed to provide injection over 
Arabia for a 600 naut. mi. circular orbit 
with a 107-min. period and an inclina- 
tion of about SO deg. 

A second backup satellite is sched- 
uled for launch later in the program, to 
ensure amassing adequate geodetic data. 
The ANNA designation (AW Apr. 30, 
pp. 25, 34) is an acronym for Army, 
Navy. NASA, and Air Force, the agen- 
cies participating in the program, which 
is under the over-all direction of Navy’s 
BuWeps, with Johns Hopkins Univer- 
sity’s Applied Physics Laboratory re- 
sponsible for satellite development. 

A mobile tracking van, part of a 
world-wide multi-agency network, will 
be stationed in Ethiopia to monitor the 
first experiment for the reception of 
data as the boost vehicle’s second stage 
restarts after a long coast period, the 
injection of the second stage and satel- 
lite into orbit, and the separation of the 
satellite for independent orbiting. 

The ANNA-1 satellite configuration 
is a 36-in.-dia. aluminum sphere banded 
around the middle with a bank of solar 
cells which extend out about 6 in. from 
the body of the sphere. Equipment in 
this payload will include: 


• Air Force optical beacon, comprising 
two sets of xenon flash tubes on top and 
bottom of the solar cell bank. 

• Army Secor (Sequential Collation of 
Range) dual-frequency transponder. 

• Navy Doppler system embodying four 
CW transmitters. 

The experiments are expected to pro- 
duce refinements and measurements of 
the shape of the earth beyond the data 
revealed with earlier Navy Transit satel- 
lites, and to relate major geodetic da- 
tums to each other and to the earth's 
center of mass. The three measurement 
techniques will afford independent 
means for cross-checking of data. 

Specifically, the satellite experiments 
will produce precision measurements re- 
lated to angle, range, and range-rate: 

• Photographs of the optical beacon’s 
xenon-tube flashing will provide angle 
measurements by determination of the 
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direction from an observation station to 
the satellite. 

' The high-intensity optical beacon will 
produce a series of five light flashes 
spaced 5-6 sec. apart. It is expected that 
observers within the circle of visibility 
will be able to observe these flashes 
with relatively simple equipment. 

Drawback of the optical system is 
that the beacon’s power consumption 
will be very large, thus limiting the 
number of flash sequences per day to 
perhaps 20 or less, depending on satel- 
lite solar cell exposure to sunlight for 
recharging the nickel-cadmium batter- 
ies. This power limitation will prevent 
the indiscriminate programing of light 
flashes, which will have to be scheduled 
to provide maximum return in geodetic 
data. A clock mechanism controls opti- 
cal beacon timing. 

• For range detennination, a trans- 
ponder in the satellite will be coupled 
with ground instrumentation which will 
make a phase comparison between a 
modulating frequency as transmitted 
to, and returned from, the satellite. 
Three frequencies in the VHF/UHF 
bands will be used— one for transmission 
to the satellite, and two coherent fre- 
quencies for transmission from satel- 
lite to ground. Analysis of the differ- 
ence in phase shift on the two returning 
frequencies will permit a correction for 
refraction effects. 

Four modulation frequencies will be 
used to resolve ambiguities in distance 
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measurements. The satellite trans- 
ponder receiver will be energized at all 
times, but transmitters will be off except 
during satellite interrogation. 

Interrogation will be possible only 
during six or seven passes in each 24-hr. 
period because of satellite power limita- 
tions, hence the satellite will be avail- 
able for use only by one ground com- 
plex. To keep satellite instrumentation 
simple, the ground stations will be 
linked by a VLF timing net and will 
transmit in bursts so that signals from 
the various stations will be received 
sequentially by the satellite. Complex 
ground facilities required for interroga- 
tion and measurements, together with 
limited power available for the trans- 
ponder, will not permit system data 
to be available to the scientific 
community. 

• Range-rate information will be ob- 
tained by observation of the Doppler 
shift of ultra-stable transmissions from 
the satellite, and four frequencies will 
be broadcast continuously for this 
purpose. Frequencies for geodetic 
measurements will be 162-324 me. with 
a 54-216 me. pair reserved for refraction 
studies and as a backup in event of 
failure of prime tracking frequencies. 

All four frequencies will be coherent, 
so that tracking can be accomplished 
using any two. Transmitters will have 
low power drain, lienee will be left on 
continuously to be available to observ- 
ers throughout the world, but ground 
facilities for signal reception and count- 
ing the Doppler shift will be complex 
and thus may prevent observations by 
the scientific community. 

At approximately 90-sec. intervals, 
time signals will be broadcast from the 
satellite as phase modulation on two of 
the Doppler signals. By observing fre- 
quency drift, as obtained by the Dop- 

E lcr tracking stations, it will be possi- 
lc to correct time of transmission of 
the time signals to better than one-half 
millisecond. Since the same clock will 
be used for these timing signals and 
control of optical beacon flash sequen- 
ces. both these observations will be 
tied together in time. Supplementing 
basic geodetic systems instrumentation, 
satellite will contain miscellaneous ex- 
periments related to satellite environ- 
ment and attitude. 

After three months of orbiting, a 
calibration program will be initiated and 
the three basic types of measurements 
will be compared with each other and 
with terrestrial survey results to de- 
tennine if biases exist in any of the in- 
strumentation or in methods of data 
handling. If biases do exist they will be 
eliminated or corrected before survey 
work can be undertaken on a world- 
wide scale, which is contemplated upon 
successful completion of the calibration 
phase. This survey will be aimed at 
refinement of knowledge of the earth’s 


gravitational field and determining loca- 
tion of tracking stations relative to 
earth's center of mass. 

Boost vehicle will be the combina- 
tion of Douglas Thor first stage and 
Aerojet-General/ Space-General Able 
Star second stage, both developed under 
Air Force cognizance. Boost vehicle 
will be launched vertically, with down- 
range heading of approximately 90 deg. 
Shortly after liftoff, the vehicle will be 
rotated about its longitudinal axis to 
achieve a programed heading of approxi- 
mately 45 deg. at the start of the pitch 
program. After the roll maneuver, the 
vehicle will be put into a gravity turn 
along the programed trajectory. 

Guidance of the Thor vehicle will 
be terminated a few seconds before 
engine burnout at approximately 160 
sec. after liftoff. Second stage fire sig- 
nal will be initiated approximately two 
seconds later and, when oxidizer valves 
in the stage open, explosive bolts will 
be blown to separate Thor from the 
Able Star stage. 

At about 220 sec. after liftoff, the 
nose fairing on the Able Star will be 
jettisoned, exposing the pavload. Able 
Star first burning period will continue 
until about 455 sec. after liftoff, when 


the long coast phase will begin, with a 
pneumatic attitude control system regu- 
lating the pitch, roll, and yaw functions. 

During the coast phase, the Able 
Star vehicle will cross the Atlantic, pass 
over the coast of France at about 50 
deg. latitude, continue on over the 
northeast area of Italy, skirt the Turkish 
coast, and pass over Arabia until the 
programed altitude is reached for initia- 
tion of injection. At this point, approxi- 
mately 2,050 sec. after liftoff, the Able 
Star second burn phase will begin and 
continue for about 12 sec. to inject the 
second stage into orbit. At completion 
of Able Star’s second bum period, 
explosive bolts will be blown for spring 
action to separate the payload from the 
Able Star stage and retrorockets on 
Able Star will be fired to prevent col- 
lision of the stage with the separated 
payload (ANNA-1 satellite). 

Depending on Thor booster and Able 
Star second stage performance, the 
orbit achieved may vary from the pro- 
gramed 600 naut. mi. circular path, 
because the accelerometer which will 
control Able Star second cutoff will 
have a tolerance which may produce 
an elliptical orbit with perigee of 600 
naut. mi., apogee up to 800 naut. mi. 
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General Dynamics’ Profits Rise, 
Losses Slowed, Stockholders Told 


By David H. Hoffman 


Dover, Del.— General Dynamics Corp. 
losses have been "arrested,” and the 
company earned a first quarter profit 
of 510,736,196, or the equivalent of 
51.07 per common share, on sales of 
5525 million, President Roger Lewis 
told the annual meeting of shareholders 

In the same quarter of 1961, hv con- 
trast, profit was 54,194,076, sales were 
5508 million and each share earned the 
equivalent of 42 cents. General Dy- 
namics 1961 losses produced a carry- 
forward of about 5111.4 million, which 
frees the company— not its subsidiaries— 
from paying tax on operating income. 

According to Lewis, who was elected 
General Dynamics chairman the day 
following the shareholders meeting, the 
company currently has a 51. 5-billion 
backlog of orders. But he refused to pre- 
dict when it would resume dividend 
payments, which were suspended in 
August, 1961. 

Referring to the first quarter profit. 
Lewis said that this had not reached a 
"satisfactory level." Improvement, he 
said, would come “product by product 
and division by division.” Nevertheless, 
it was impossible to forecast either 1962 
earnings or earnings in the quarter end- 
ing June 30. 

However, Lewis did caution share- 
holders that sales this year may well be 
about 10% less than the company rec- 
ord of 52,062,377,998 set in 1961. 
Prime reason, he said, was the phase- 
out of major General Dynamics pro- 
grams, such as B-58 bomber production. 

Asked by a stockholder to explain 
how the company lost 5381.7 million on 
its 1960 and 1961 commercial jet pro- 
gram, outgoing Chairman Frank Pace, 
Jr., said this involved a “broad scale er- 
ror in judgment.” But Pace said later 
that if presented with the same facts 


IBM Gemini Contract 

International Business Machines Corp. 
has been selected by McDonnell Aircraft 
Corp. to develop the guidance computer 
for the Gemini two-man orbital space 
vehicle and to integrate the computer 
with the inertial gyro platform being de- 
veloped by Minncapolis-Honcywcll. 

IBM also will be responsible for con- 
necting the computer to associated de- 
vices such as horizon sensors, radar, star 
tracker and control systems supplied by 
other contractors. Work will be carried 
out at IBM’s Space Guidance Center. 
Owego, N. Y. 


today, he would make "exactly the same 
decision”— to enter the program by 
building the Convair 880. 

Referring to Boeing and Douglas. 
Pace said that if their commercial jet 
transport programs were cut off at the 
97-aircraft sales point, results would be 
"about the same.” 

In response to the questions of share- 
holders, Lewis and Pace disclosed that: 

• Net 1961 write-offs of 5143.2 million 
anticipate losses to be sustained up until 
1964, when the current jet transport 
program will be concluded. The period 
of loss exposure remaining, Lewis said, 
is so short that the total cost of the jet 
program can be accurately estimated. 

• General Dynamics has no plans to 
produce anv other commercial jet air- 
craft. It will refuse to do so, moreover, 
in the absence of firm orders that are 
large enough to ensure the company 
will make a profit. No discussion that 
might lead to such an order is now un- 
der way. 

• Sale of Liquid Carbonic, a profitable 
division of the company, would be given 
serious consideration if General Dy- 
namics received an “attractive proposi- 
tion," according to Lewis. Some 
thought has been given this subject by 
corporate management and some in- 
terest has been shown by competitors, 
Lewis said. 

• Sau Diego, Calif., facilities used to 
manufacture the Convair 880 and 990 
are veiy adaptable and already are prov- 
ing suitable for other projects. But Gen- 
eral Dynamics’ Ft. Worth, Tex., facility 
that produces B-58s is essentially an air- 
craft factory that requires a large project. 
Although it is government-owned, the 
company would try to continue operat- 
ing it even if General Dynamics loses 
out to Boeing in the F-111A (TFX) 
competition. 

Lewis, reading from a prepared text 
in assessing General Dynamics’ future, 
said the company's philosophy of “diver- 
sity and balance among commercial 
operations, advanced research, and de- 
fense production, and upon even further 
diversity within the area of defense” 
would prove extremely important. 

Defense procurement profits, Lewis 
noted, have been consistently lower each 
year. But Ceneral Dynamics welcomed 
what appears to be a trend awav from 
cost-plus-fixcd-fec contracts toward in- 
centive contracts which hold out greater 
rewards for superior performance. 

The company could count on sub- 
stantial production of both booster and 
missile versions of Atlas for quite some 
time. A more advanced project alluded 
to by Lewis will involve “potentially 


large contracts in connection with pow- 
ered space vehicles.” In bidding for 
these, General Dynamics will draw upon 
technical resources of both nuclear sci- 
entists at General Atomic division and 
space experts at Astronautics division. 

"For a little further down the road, 
we are working on a project, now classi- 
fied, which could dwarf in its effect even 
the largest of the space vehicles cur- 
rently being developed,” Lewis said. 

Lewis refused to characterize General 
Dynamics chances of winning the 
F-111A competition as better than "SO- 
SO.” Although most specifications for 
this aircraft are classified, Lewis did say 
that it will be “a giant step forward in 
aircraft technology” and that the com- 
pany was proud of the ingenuity of its 
own design. 

Air Force Organizes 
Anti-Guerrilla Units 

Los Angeles— Air Force Chief of Staff 
Gen. Curtis E. LeMay revealed the ex- 
istence of a special air warfare center 
at Eglin AFB, Fla., in a speech to the 
World Affairs Council here. 

The center, under the command of 
Brig. Cen. G. L. Pritchard, presently 
is composed of two organizations; the 
First Air Commando Group and the 
First Combat Applications Group. 

Gen. LeMay said that the necessity 
of fonning the center stems from les- 
sons learned in areas like Laos and 
South Vietnam. The air commando 
group was formed in April, 1961, under 
the designation 4400th Combat Crew 
Training Squadron. 

Using specially fitted T-28 fighter- 
trainers, B-26 light bombers, C-47 trans- 
ports and L-28 liaison aircraft, members 
of the First Air Commando Group are 
trained to instruct allied aircrews in 
counter-insurgent techniques including 
low-level drop of personnel and equip- 
ment, close air support, rapid deploy- 
ment to areas of suspected guerrilla ac- 
tivity 1 , use of flares for night operation, 
interdiction, use of anti-personnel weap- 
ons, surveillance of suspected enemy ac- 
tivity areas, destruction of supply points, 
and employment of psychological opera- 
tions such as harassment and counter- 
information programs. Instructors as- 
signed to the First Air Commando 
Group have worked on the spot in 
South Vietnam training Vietnamese air- 
crews for counter-insurgent missions. 

Survival training is given aircrews 
assigned to the First Commando Group 
at Stead AFB, Nev. Training also in- 
cludes hand-to-hand combat and, in 
many cases, paratrooper training. 

The First Combat Applications 
Group is charged with developing more- 
effective weapons for air commando use 
and will develop, test and evaluate new 
tactics and equipment. 
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U.K. Open to Astronaut Training Offer 

Washington— United Kingdom "would not be unresponsive” to any offer that 
might result in a British pilot's biking astronaut training in the U. S., according to 
Sir Harrie Massey, chairman of the British space research committee. 

Sir Harrie told Aviation Week he is unaware of any discussion taking place 
between the two nations on this subject, and indicated that the U. S. government 
should make the initial overture. 

Sir Harrie was general project director for the British team that developed the 
Ariel 1 (S-51 or UK-1) instrument package, which was launched successfully on 
Apr. 26 by a Thor-Dclta vehicle. Satellite's orbit has a perigee of 242.1 stat. mi., 
an apogee of 754.2 stat. mi., a period of 100.91 min. and an inclination of 55.87 deg. 

The 132-lb. instrument package contains six experiments: to measure electron 

monitor 'the intensity of radiation emanating from the X-ray and ultra-violet bands 

As of last week, telemetry from all six tests was termed satisfactory by NASA. 

Although an orbital life of about one year was expected before launch. Sir Harrie 
said that Ariel 1 would stay in orbit for several years. However, the satellite con- 
tains a clock that will turn off all experiments at the end of a veal. 


Kennedy Asks Continued Reliance 
On Non-Government Institutions 


By Katherine Jolinsen 

Washington— President Kennedy last 
week told Congress that the U. S. must 
continue to “rely heavily” on non-gov- 
ernment institutions— universities, busi- 
nesses and non-profit organizations— in 
its research and development programs. 

Over 80% of the more than 510 bil- 
lion a year the government is now 
spending on research and development 
-expected to reach 512.4 billion in Fis- 
cal 1963— is contracted out. 

The President’s message accompanied 
a 53-page report, drawn under the di- 
rection of Budget Bureau Director 
David E. Bell, which said that although 

the conduct of research and develop- 
ment “a partnership among public and 
private agencies is the best way in our 
society to enlist the nation's resources 
and achieve the most rapid progress" 
(AW Jan. 15. p. 30). 

The report recommended measures 
to strengthen government management 
of projects, give contractors incentives 
for better perfonnance, and minimize 
possible conflicts of interest. It also 
urged enactment of the President’s pro- 
gram for increased pay scales within the 
government, and proposed close gov- 
ernment supervision of salaries paid 
under cost-reimbursement type con- 
tracts to assure they are not excessive. 

The yardstick of "relative efficiency 
and effectiveness” should be applied on 
a casc-by-case basis to determine 
whether work should be performed in a 
government laboratory', by contractor 
operation of a government facility, by a 


university, or by a profit-making or 
non-profit organization, the report said. 

In addition to Bell, the report was 
signed by Defense Secretary Robert S. 
McNamara; James E. Webb, adminis- 
trator. National Aeronautics and Space 
Administration; Dr. Glenn T. Seaborg. 
chairman, Atomic Energy Commission; 
Dr. Alan T, Waterman, director. Na- 
tional Science Foundation: Jerome B. 
Wicsncr, special assistant to the Pres- 
ident for science and technology; and 
John W. Macv, chairman. Civil Service 
Commission. ' 

In addition to pay increases, the re- 
port proposed these measures to assure 
the government a first-class in-house 

trend" toward the reduction of the 
competence of government research and 
development establishments: 

• "Significant and challenging work" 
should be assigned to government labo- 
ratories and centers as a magnet to 
draw top personnel. Government estab- 
lishments should also be called upon 
more extensively for technical advice. 

• Excess echelons of supervisory man- 
agement should be eliminated, and 
government laboratory directors given 
broad discretionary authority over pro- 
gram and personnel decisions and the 
allotment of funds. Laboratories should 
be assigned a few major items with 
continuity rather than a multiplicity of 
small, narrowly-specified tasks. 

• Operational military officers should be 
removed from research and development 
commands. "There arc many instances 
in which the existence of military su- 
pervision, and the decreased opportuni- 


ties for advancement because of military 
occupancy of top jobs, arc among the 
principal reasons why the Defense De- 
partment has had difficulty in attracting 
outstanding civilian scientists and en- 
gineers," the report commented. 

• "Promising" idea is the establishment 
of a “Government Institute"— a new 
type of government research and devel- 
opment establishment which would 
hare autonomy, similar to that of the 
Tennessee Valley Authority, but still 
be accountable to and controlled by 
the federal government. 

The report's observations on improv- 
ing R&-D contracting included: 

• Usable and realistic specifications 
should be drawn before inviting indus- 
try proposals to prevent awards by 
“brochuromanship.' 

• Incentive contracts— "There is ample 
evidence to prove that if adequate in- 
centives are given by rewards for out- 
standing performance, both time and 
money can be saved,” the report said. 
“Where the nature of the task permits, 
it may be desirable to include in the 
contract penalty provisions for inade- 
quate performance.” 

• Grants to universities for broad pro- 
grams of fundamental research should 
be used more extensively— rather than 
contracts for specific projects. 

• Payment of fees in addition to costs 
to non-profit firms was endorsed in 
order to enable such organizations to 
have operational stability and flexibil- 
ity and do independent, self-initiated 
research and hold their staffs. 


Echo Bounces TV Signal 

Washington— Readable television sig- 
nals were bounced off the Echo 1 bal- 
loon communications satellite Apr. 24 
when a picture was transmitted from the 
Millstone Hill UHF radar of the Massa- 
chusetts Institute of Technology's Lin- 
coln Laboratory located near Wcstford. 
Mass., to another near San Francisco. 

•flic experiment was conducted under 
contract to the Air Force Electronic Sys- 
tems Command. A frequency of 8.350 
me. was used with 20 kw. of power. 
Normal television scan was used but with 
a narrower transmission bandwidth. 

Because of the irregular shape of the 
balloon, only about 30% of the signals 
received were readable. If future balloons 
launched by the National Aeronautics 

spherical shape, Lincoln Laboratory offi- 
cials anticipate that continuously read- 
able signals will be reflected. 

The Millstone Hill radar is a general 
purpose experimental radar with an 85 
ft. parabolic reflector, while the San 
Francisco radar which has a 60 ft. re- 
flector, was built to be used in connec- 
tion with Project West Ford-an attempt 
to place reflective needles in orbit. 
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F- 1 1 1 A Evaluation Results Due This W eek 


Washington— Results of the evalu- 
ation of the two final design proposals 
in the F-111A (formerly TFX) tactical 
fighter competition will be presented 
May 1 0 at Air Force Systems Command 
headquarters by a team from the Aero- 
nautical Systems Division at Wright- 
Patterson AFB, Ohio. 

After approval it will be presented to 
the Air Council at the Pentagon May 
1 5. Finalists are Boeine-Wichita and 
General Dynamics-Ft. Worth. 

Technically, according to some Penta- 
gon officials, the proposals arc expected 
to fulfill the mission requirements. How- 
ever, informed sources say that the pro- 
posals indicate that development costs 
of the Air Force and Navy versions of 
the F-111A will reach S8S0 million. 

On the basis of a program of 1,000 
aircraft over a period of five years, and 
a target unit cost of $5 million, the cost 
of the weapon system would be $5 bil- 
lion. There is no assurance that the unit 
cost will be as low as $5 million. 



If these target figures are included in 
the package sent to Defense Secretary 
Robert S. McNamara by the Air Force, 
with the approval of Dr. Harold Brown, 
director of defense research and engi- 
neering (DDRE), they will be subjected 
to the cost-effectiveness scrutiny of the 
staff of Assistant Secretary of Defense- 
Comptroller Charles J. Hitch. 

Some military officers do not believe 
that the F-lllA can be produced for 
S5 million. They point out that the 
McDonnell F4H-1 twin-jet fighter will 
cost the Na\y $2,095 million each in 
Fiscal 1965 and the Air Force version, 
the F-l 10, will cost S2.478 million each. 
The F-l 10 price will come down with 
volume production. 

They point out that the F-lllA will 
have a highly complex variable geometry 
wing structure, advanced metallurgy 
features, a combination radar-display 
instrument flying system and a tactical 
data system. A more realistic price tag, 
they say, would be closer to $10 million. 

But, these officers insist, this is the 
price that has to be paid for an improved 
weapon system.' They say that placing 
a dollar limitation on improved per- 
formance could mark the difference be- 
tween equality and superiority when 
compared with the enemy’s defenses. 

What is being referred to is a rule 
which has been increasingly applied to 
proposed weapon systems by McNamara 
(AW Mar. 26, p. 25). In this instance, 
the F-lllA would be compared with 
the F4H-1, which is new, currently 
operational and in its growth cvcle. The 
rule says that the percentage of increase 
in cost of the new system over the cur- 

times the percentage of increase in per- 
formance capability. For instance, a 5% 
increase in performance would not be 
permitted to result in more than a 
100% increase in cost. 

Some military officers and DDRE 
staff members say this approach is a nar- 
row one. The necessity of achieving vic- 
tory should be considered first, they say. 
The small increase in performance could 
make that difference, they point out, 
and the economic capability of the U. S. 
to afford that increase should be con- 
sidered. 

These same persons concede that an- 
other cost-effectiveness study for the 
F-lllA is inevitable and will probably 
include comparisons with growth ver- 
sions of the F4H-1 . They point out that 
any further delay will not only invite 
outside criticism but will adversely affect 
morale in both groups. 

The original TFX project came into 
being in February, 1961, when McNa- 
mara ordered that the requirements of 
the Air Force, Navy and Annv be com- 
bined into one tri-service tactical fighter. 


In the ensuing 15 months of argument, 
monitored and guided by DDRE, the 
project was first reoriented by splitting 
off the extreme close support mission in 
the form of the VAX subsonic fighter, 
and then compromised so that the 
F-l 1 1 A would be produced in Air Force 
and Navy versions. In effect there will 
still be three aircraft to fulfill the air 
superiority, interdiction, reconnaissance 
and close support missions according to 
the needs of the three services. 

The period since February, 1961, also 
involved a struggle in the selection of an 
engine. Three companies were in the 
competition. The Pratt & Whitney 
JTF-10A was the winner. 



Nerva Engine Mockup 


Full-scale 25-ft.-high wooden mockup of 
Aerojet-General's Nerva nuclear rocket en- 
gine was built to check out location of com- 
ponents, which are, from top to bottom: 
simulated propellant tank bottom; spherical 
bottles for pressurization gases; gimbal actua- 
tor (in front of tank bottom); liquid hydro- 

drive lineMeft and right roll coiftrol nozzles; 
reactor control-rod actuators; thrust chamber 

hidden by chamber); hydrogen-cooled nozzle. 
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Soviets Indicate Titov’s Sickness 
In Orbit May Have Been Extensive 


Washington— Soviet Maj. Gherman 
Titov last week minimized the sickness 
he experienced during his orbital flight, 
but other Soviet spokesmen strongly in- 
dicated that the effects may have been 
more serious than has been reported 
previously. 

Titov was a delegate to the third In- 
ternational Space Science Symposium, 
sponsored by the Committee on 
Space Research (Cospar) of the Interna- 
tional Council of Scientific Unions, 
here (see p. 28). He was to give a for- 
mal paper on his flight late last week. 
Titov said those who say he had space 
sickness must have been along with him 
on the flight, but did not see the same 
things he saw. 

“The first signs of sea-sickness were 
there . . . they manufactured themselves 
when I made an abrupt movement of 
my head,” he said. “But mv spirits 
were high, and my capacity for work 
was not affected. The best proof of this 
is that I completed my program.” 

But a report written by Soviet Acade- 
mician A. A. Blagonravov for the 
Cospar meeting before it was known 
that Titov would appear here, said: 
"The sensation of discomfort accom- 
panied a significant portion of the 
flight.” 

"Titov's unpleasant sensations of the 
vestibular character were felt progres- 
sively, especially when the space pilot 
turned his head or observed fast-moving 
objects,” the Blagonravov report said. 
“After sleep, these phenomena de- 
creased but were felt up to the begin- 
ning of re-entry.” 

Reference Omitted 

The scientist, who heads the Soviet 
Cospar delegation, omitted this ref- 
erence from the delivery of his paper. 

In his autobiography, Titov says 
flatly that the condition was serious 
enough to cause him to faint. This was 
contradicted as an error in translation 
by Myron Sharpe, the American pub- 
lisher of the autobiography, who said 
the word “zamcr” should have been 
translated as "remained still” rather 
than "fainted." The passage referring 
to the experience reads; 

"When I had become thoroughly ac- 
customed to the weightless state, on the 
fifth revolution, I suddenly felt an un- 
pleasant sensation,” he wrote. “I felt 
nausea from time to time. In order to 
‘quiet’ my ‘naughty’ vestibular system, 
I cautiously found the most comforta- 
ble position in the chair and— fainted. 
The nausea gradually went down, and 
things became much better. . . .” 

First indication that Titov suffered 


some illness came last Aug. 1 1 , five days 
after his 254-hr. flight, when Prof. 
Vladimir I. Yazdovskiy reported that the 
pilot had “unpleasant sensations” (AW 
Aug. 21, p .33). It is unlikely that any 
complete report will be made. Medical 
data on the sickness Titov experienced 
has been somewhat sketchy and de- 
tailed information about the Soviet 
manned space flight program has been 
held in tight secrecy. 

Maj. Titov said he saw the same 
fluorescent particles reported by U. S, 
Astronaut John H. Glenn, Jr., although 
he had never mentioned it publicly until 
he came to New York City May 1 . Titov 
said he saw the particles at burnout of 
the last stage, and when the retrorockets 
fired. Glenn saw them at sunrise on all 
three orbits, and reported them exten- 
sively immediatelv after his flight (AW 
Mar! 5, p. 18). 

Technical Questions 

In a Washington news conference 
May 2. Titov continually declined to 
respond to questions calling for techni- 
cal answers, and he glibly brushed aside 
questions about the Soviet training pro- 
gram. For instance, he said “it is not 
important how many astronauts" the 
USSR is training: there arc enough so 
that USSR will not have to "borrow 
any” from other countries. Pilot for 
Vostok 3, who has been pictured as 
Titov’s backup but not identified by 
name, is "ready for flight," he said. 
Titov was backup pilot for Maj. Yuri 
Gagarin, the first Soviet space pilot. 

Titov said the Vostok 2 landing svs- 
tem is “of no importance” because the 
spaceship “can be landed at any chosen 
place.” 

The Soviet pilot was obviously well- 
coached politically, because he took 
every opportunity to stress that space 
cooperation will come with disarma- 
ment, and not before. He said Soviet 
launches will not be open to the public 
until a disarmament agreement is 
reached because Russia, like the U.S., 
uses military rockets to launch space 
vehicles. He said manned orbital flights 
will not be announced before they arc 
launched because “we don't sav we fin- 
ish the deed before we start.” 

Blagonravov continually declined to 
say when the next manned satellite will 
be launched, although he said some 
were planned during 1962. He added 
that the Cosmos 4 satellite (AW Apr. 
30, p. 27), recovered Apr. 29 after three 
days in orbit, "has no connection” with 
the next manned space flight launch. 
There has been no hint as to how the 
recovery was effected. 
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News Digest 


Dr. Raymond L. Bisplinghoff will 
become director of National Aeronau- 
tics and Space Administration's Office 
of Advanced Research and Technology 
on July 1. He has been professor of 
Aeronautical Engineering at the Mas- 
sachusetts Institute of Technology for 
the past 10 years. 

Federal Aviation Agency and Civil 
Aeronautics Board last week urged Con- 
gress to pass legislation establishing the 
National Capital Airports Corp. to oper- 
ate Washington National and Dulles In- 
ternational airports (see p. 40) under 
the over-all direction of the FAA. They 
opposed a rival measure to create an en- 
tirely independent Washington Airports 
Board on grounds the experience and 
resources of FAA should be officially 
connected with the body that runs the 
two Washington airports. 

General Electric J93 turbojet engine 
designed for the North American RS-70 
Mach 3 aircraft has completed a Pre- 
liminary Flight Rating Test consisting 
of 68 hr. of endurance testing, 18 of 
them at simulated high altitudes. 

A. V. Roe Canada, Ltd., changed its 
name to Hawker Siddcley Canada, Ltd., 
at a Toronto annual meeting. 

Cunard Eagle Airways indicated that 
it would again seek a route license to 
fly the North Atlantic despite rejection 
of the bid last November by British 
Minister of Aviation Peter Thomey- 
croft (AW Nov. 27, p. 39). 

Aerospace Corp. has purchased 80 
acres on the outskirts of San Bernardino, 
Calif., near Norton AFB. Office build- 
ings will be erected on the land to 
house aerospace functions in support 
of AFSC’s Ballistic Systems Division, 
which is shifting operations to Norton. 
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AIR TRANSPORT 


U.S. Share of World Airline Traffic Drops 


American carriers still handle hulk of traffic, but 
percentage drops slightly; Japan shows big increase. 

By L. L. Doty 

Montreal— Scheduled airlines of Japan, Pakistan, Italy and Czechoslovakia 
last year registered the largest gains in both international and domestic pas- 
senger traffic of all the world's airlines, while the U. S. airlines' share of the 
over-all total continued to decline significantly. 

Although U. S. carriers still carry the bulk of the world’s passenger traffic 
volume, their share has dropped steadily to 55% of the total from 57% last 
year and 64.2% in 1955. Year-end statistics compiled by International Civil 
Aviation Organization show that U.S. international and domestic traffic rose 
a bare 2.3% in 1961 while Japan's total was 62% over 1960’s volume, Pakistan’s 
was 45%, Italy's 39% and Czechoslovakia's 35% . ICAO reports do not 
include carriers of Soviet Russia or the People's Republic of China. 


Of the 30 top nations in airline activi- 
ties, four— Brazil, Belgium, Mexico anti 
Venezuela— actually experienced a de- 
cline in traffic handled last year. On a 
regional basis, the airlines of the Far 
East, where passenger traffic has been 
increasing at annual rates of 20% or 
more since 1955, led all other areas 
with a 33% gain. Traffic carried by 
Middle East airlines rose 23%, while 
European traffic rose 14% and African 
volume rose 12%. 

The most serious problem revealed 
by the statistics was the severe drop in 
the load factor of the world’s airlines. 
In 1961, load factor fell to 56%, the 
lowest level reached in postwar years. 
This represents a total unused seat ca- 
pacity of about 57 billion scat-miles. 

Load factor on international opera- 
tions for the year was 53.4%, and 58% 
on domestic services. In the North At- 
lantic region, load factors fell from 
64.2% in 1960 to 51.2% last year. 

Traffic on the North Atlantic in- 
creased only 9%, according to the 
ICAO report, compared with average 
20% increase during the past five years. 
The figures disclose that 87% of all traf- 
fic carried flew economy class. The num- 
ber of passengers using special or char- 
ter flights climbed 52% to a total of 
256,480 passengers. 

In an estimate based on financial re- 
sults submitted thus far, ICAO expects 
that operating revenues will exceed $5.7 
billion in 1961, but warns that operat- 
ing expenses for the world’s airlines may 
climb as high as $5.9 billion to give the 
industry an operating ratio of 97.6- 
meaning a slight industry-wide loss. 

World carriers had ordered a total of 
1,01 1 turbojet transports by the end 
of 1961 and a total of 916 turboprops, 
including 29 all-cargo aircraft. Of this 


total, 609 turbojets and 828 turboprops 
have been delivered. Of those still un- 
delivered, 65% will have aft-mounted 
engines and 53% will be short- or 
medium-range models. 

Turbojet aircraft in the past three 
years have increased from 2.6% to 12% 
of the total fleet of the world's airlines, 
and the turboprop total rose from 13% 
to 16%, while piston-engine aircraft 
have declined from S4.4% to 72%. In 
terms of available seat capacity, the tur- 
bojets, by the end of 1961, accounted 
for some 45% of the total, turboprops 
1 5% and piston-engine models 40%. 

In the cargo field, the airlines re- 
ported a gain of 12%, slightly less than 
the 15% and 14% registered in 1959 
and 1960. The increase of 185 million 
ton-miles, however, was the largest in 
airline history, but the slower growth 
rate was due to increased capacity. 
About three-fourths of the increase was 


National Management 

Washington-National Airlines direc- 
tors have elected Lewis B. Maytag, Jr., 
president and chief executive officer of 
the company after the former Frontier 

shares of stock froii^G. T. Baker, who 

board (AW Apr. 16, p. 16). 

Three new vice presidents, all former 
Frontier executives, were also elected by 
the Board. Thcv are G. R. Woody, 
J. Dan Brock and Edward F. Dolansky, 
who, along with Maytag, were also 

the National board. Maytag replaces 
R. E. Wciland, who was elected a vice- 
president. All other National officers 
were retained. 


accounted for by the airlines of the U.S., 
U.K., France, Netherlands, West Ger- 
many, Italy and Japan. 

Volume of mail rose 82 million ton 
miles, the largest quantity increase in 
the postwar era. The 20% jump prob- 
ably can be attributed in part to the 
transfer of a large volume of mail from 
the U. S. Military Air Transport Service 
to U. S. carriers during the year. 

In commenting on the growth of 
coach and economy traffic and the cor- 
responding decline in first-class traffic, 
ICAO noted that 90% of all seats 
offered on flights serving the European 
continent are in tourist class. On the 
North Atlantic, revenue passengers fly- 
ing first-class dropped 20%; economy 
passengers climbed 16%. 

The world airline safety record in 
1961 improved slightly over the pre- 
vious year, although ICAO noted that 
1960 was not a particularly good year 
from a safety standpoint. In 1961, 
a total of 22 fatal accidents killing 
794 passengers was reported. This rep- 
resents a total of 0.27 fatal accidents 
per 100,000 aircraft hours flown, lowest 
lend in recent years. Fatality rate per 
100 million passenger miles in 1961 
was 1.10 compared with 1.25 in 1960, 
1.02 in 1959 and 1.16 in 1958. 

During the year, turbojet aircraft 
were involved in six fatal accidents that 
killed 256 passengers, turboprop air- 
craft were in six accidents that killed 
190 passengers and 10 piston-engine 
aircraft accidents killed 348 passengers. 
Thus, turbojet aircraft were responsible 
for less than one-third of fatal accidents, 
although they accounted for more than 
one-half of the passenger miles flown. 

ICAO said that “accidents in non- 
scheduled operations once more pro- 
vide an unsatisfactory aspect of the 
world picture of air transport safety.” 
It said that non-scheduled services 
amounted to less than 5% of scheduled 
airline operations, but accounted for 
seven fatal accidents with 255 pas- 
senger fatalities-about 30% of the total 
for scheduled services. 

The report added that the 1961 record 
showed 13 fatal accidents on non- 
scheduled cargo flights. 

Although Russia is not a member of 
ICAO, the report estimated that Aero- 
flot is now operating 240,000 route 
miles, and last year carried 22 million 
passengers a total of 10 billion revenue 
passenger miles. 

The report estimated Aeroflot is 
operating 1,820 civil aircraft— 220 jet 
and turboprop and 1,600 piston trans- 
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Hughes Tool Wants ‘Unambiguous, 
Unqualified’ Control of Northeast 


By Ward Wright 

Washington— Hughes Tool Co. last 
week told the Civil Aeronautics Board 
examiner in the Northeast Control Case 
that it would not accept less than an 
“unambiguous and unqualified” declara- 
tion approving its control of the airline. 

Hughes Tool flatly told the examiner 
that if he and the Board "have a genu- 
ine reservation about whether Hughes 
Tool's acquisition of Northeast control 
is in the public interest, they should 
refuse such control.” 

In another brief filed the same day, 
CAB Bureau Counsel Paul Seligson told 
the examiner that control of the airline 
should be approved pending settlement 
of the New York-Florida Renewal Case 
in which Northeast is seeking perma- 
nent Florida operating authority (AW 
Jan. 15, p. 42). 

Seligson recommended that the ex- 
aminer in the route case be directed to 
get “firm and detailed plans” from 
Hughes Tool as to how it would reha- 
bilitate Northeast if the Florida routes 
were renewed. 

Furthermore, Seligson said, upon re- 
newal of the Florida route. Hughes 
Tool should be made “to place its stock 
in a voting trust pending a full investi- 
gation of its managerial efficiency, econ- 
omy and other matters which were not 
developed in this case.” 

If after such an investigation, North- 
east control were approved, the voting 
trust would be ended and Hughes Tool 


would regain its rights as a controlling 
stockholder, Seligson said. If Hughes 
Tool's application were disapproved, the 
trust would continue until Hughes Tool 
divested itself of Northeast stock a short 
time later. 

Hughes Tool’s attorney, Chester 
Davis, told Aviation Week that Selig- 
son’s proposals were exactly the kind 
his company would find unacceptable. 

Seligson said that if Northeast con- 
trol is approved contingent on the 
award in the route case. Hughes Tool 
could use the interim to work out a 
financial solution for the airline. Dur- 
ing this period. Seligson said. Hughes 
Tool would have to begin the first 
stages of reorganization or be faced 
with a substantial financial drain while 
awaiting action in the route case. 

Seligson urged that the examiner in 
the route case be required to get specific 
plans from Hughes Tool concerning re- 
organization of Northeast before control 
be approved. Only if these plans arc 
made available should renewal of the 
Florida routes be considered, he said. 

In its brief, Hughes Tool did not 
spell out any specific financial plans for 
Northeast, but asserted the Hughes 
Tool had a net worth of S250 million 
with current assets in excess of $20 
million and was operating profitably. 
As such, the company said it was in 
ample condition to support the airline. 

Hughes Tool said the business incen- 
tive from its more than $16 million in- 
vestment in Northeast would prove the 


most reliable guarantee for future sup- 
port of the airline. Hughes Tool said 
its support would provide improved 
competitive service. 

Briefs were filed May 2, after a two- 
day postponement. Most observers now 
estimate the examiner's initial decision 
will be rendered bv May 14 (AW Apr. 
30, p. 41). 

Transpacific Record 
Reopening Is Sought 

Washington— Pan American World 
Airways has asked Civil Aeronautics 
Board to reopen the record in the threc- 
vear-old Transpacific Route Case to re- 
ceive up-to-date traffic exhibits and pro- 
posals concerning capacity restrictions 
for U. S. transpacific carriers. 

Pan American said the move is 
needed to break a “complete stalemate” 
reached when CAB Examiner William 
J. Madden was unable to decide two of 
three major issues in the case’s inter- 
national phase in his recommended de- 
cision last month (AW Apr. 9 p. 43) 

Madden said in his decision that “no 
valid findings" concerning Pan Ameri- 
can’s or Northwest’s patterns of sere- 
ice, their corresponding capacity or the 
effectiveness of capacity controls could 
be reached on the basis of the record. 
Madden did recommend a U. S. main- 
land-Honolulu-Tahiti route for South 
Pacific Airlines. 

CAB had earlier overruled agreements 
made at a prehearing conference which 
would have allowed examination of 
traffic forecasts and sendee proposals 
as a basis for evaluating proposed ca- 
pacity problems and restrictions, and 
closed the record last September. 
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ALPA Stand on Anti-Noise Action 
Is Obscured by Conflicting Views 


Washington— Air Line Pilots Assn, 
position on what anti-noise procedures 
it should tolerate was obscured last week 
by two contradictory interpretations— 
one from the union’s headquarters, the 
other from its eastern region. 

In a nine-point program presented to 
the Federal Aviation Agency’s New 
York office, ALPA eastern region pilots 
urged that power reductions "earlier or 
to a greater extent than is done on a 
normal takeoff" be banned by the 
agency. 

Almost simultaneously, the union’s 
entire membership received an internal 
publication called "Tech Talk” that 
reaffirmed ALPA adherence to anti-noise 
criteria drafted earlier and published by 
the National Aircraft Noise Abatement 
Council (NANAC). 

Under these criteria, power reductions 
made to avoid irritating those in noise 
sensitive areas are permissible above 500 
ft. Many pilots in ALPA’s eastern 
region and elsewhere have contended 
that FAA-authorized procedures such as 
this compromise the safe operation of a 
jet transport. 

FAA has repeatedly denied that this 
is so (AW Apr. 16, p! 56). 

NANAC is composed of ALPA, Aero- 
space Industries Assn, and Air Trans- 
port Assn., but better than 90% of its 
budget is furnished by ATA and AIA. 
Within ALPA. there is a faction that 
favors either withdrawing from NANAC 
or changing its approach to the problem 
of noise abatement. 

ALPA’s noise abatement policy, 
passed in 1960 by its board of directors, 
says that members will refuse to comply 
with procedures “which in the judg- 
ment of the pilot adversely affect safety, 
and the central safety chairman (of each 
airline) shall be notified immediately of 
instances where unacceptable procedures 
have been ordered.” The safety chair- 
man, working through his airline’s mas- 
ter executive council, is to take prompt 
action aimed at removing “unaccept- 
able” procedures from company direc- 
tives and manuals. 

Demands made by ALPA's eastern re- 
gion generally were interpreted as an 
overstatement of the case against any 
tightening of anti-noise procedures set 
forth in FAA's "Red Book.” For ex- 
ample, the pilots would ban all turns 
below 600 ft., while FAA permits such 
turns so long as bank angle is kept below 
10 deg. At 500 ft., FAA authorizes 
l>ank angles of up to 20 deg. 

Eastern region pilots also urged elimi- 
nation of all noise abatement procedures 
in weather worse than 1,000 ft. ceilings 
for 3-mi. visibilities, and the elimination 


of all preferential runway requirements 
in wet-runway conditions. 

Crosswind components for both take- 
off and landing should not be greater 
than 10 kt., nor should FAA permit 
downwind takeoffs with more than 5 kt. 
effective tailwind. During takeoff and 
climb, the pilots would ban all radio 
transmissions except those needed to 
communicate with “normal traffic con- 
trol facilities." 

ALTA Supports Boyd 
On DC-3 Replacement 

Atlanta— Development of a DC-3 re- 
placement and means of reducing the 
local service airline industry’s subsidy 
bill were key issues discussed here re- 
cently at a quarterly regional meeting of 
the Assn, of Local Transport Airlines. 

The group supported a proposal by 
Civil Aeronautics Board Chairman Alan 
S. Boyd, who urged development of 
such an aircraft and indicated that the 
Board might seek Federal funds to as- 
sist the project (AW Apr. 30, p. 49). 
ALTA formed a committee to explore 
the major problems of design and op- 
eration of the short-haul replacement. 

It was pointed out that the develop- 
ment also has the backing of Sen. A. S. 
Mike Monroney (D.-Okla.), chairman 
of the Senate aviation subcommittee, 
and Rep. John Bell Williams (D.-Miss.), 
chairman of the House Subcommittee 
on Transportation and Aeronautics. 

These general objectives were out- 
lined for the committee, which is under 
the chairmanship of Allegheny Airlines 
President Leslie O. Barnes: 

• Sound economic development of an 
aircraft adaptable to low density routes 
and the small volume of commercial use 
anticipated at the smaller cities. 

• Application of Civil Air Regulations 
now in effect for air taxi services to local 
service operation of a DC-3 replace- 

• New CAB rules covering the proposed 
new type of operation. 

Rep. Williams, addressing the group, 
urged that the government spur research 
on a DC-3 replacement on grounds that 
it was “common sense that subsidy can- 
not be eliminated until there is an air- 
craft specifically designed and built for 
the needs of the local service carriers." 

ALTA also appointed a second com- 
mittee to seek a means to reduce both 
subsidy and Federal regulatory control, 
in response to President John F. Ken- 
nedy’s transportation message which 
carried a plea for a “healthy inter-city 
transportation network.” 


Citing the development of the in- 
dustry’s class mail rate subsidy formula 
as a joint effort between the industry 
and CAB, the association sent a policy 
statement to the CAB suggesting a 
similar effort to strengthen the local 
service industry while reducing sub- 
sidies in a manner "consistent with 
congressional policy respecting require- 
ment of air services to smaller com- 
munities.” 

Labor Disputes Go On 
Despite U.S. Efforts 

Washington— Labor problems contin- 
ued to plague the airline industry last 
week, despite increased efforts by gov- 
ernment negotiatiors to settle long- 
standing disputes between several trunk 
carriers, the Air Line Pilots Assn, and 
the Flight Engineers International Assn. 

Acceptance of the Feinsinger Com- 
mission report on crew complement by 
both sides was considered the major 
answer to resolving outstanding issues 
between the following companies and 

Trans World Airlines and Eastern Air 
Lines were both urged to adopt the 
Feinsinger recommendations in their 
entirety, in separate Presidential Emer- 
gency Board reports issued by the Na- 
tional Mediation Board. Ruling in dis- 
putes between the two airlines and the 
FEIA, the board declined to explore the 
cockpit jurisdiction battle between the 
unions but gave full support to Fein- 
singer’s recommendations calling for a 
three-man crew on turbojet aircraft, 
merger between the two unions and 
pilot training for the flight engineers. 

Wage increases totaling about 13% 
over a three year period were recom- 
mended by NMB for TWA flight en- 
gineers, and an increase of 10.8% was 
recommended for the Eastern flight 
engineers. 

However, FEIA’s major proposal to 
reduce monthly flight time limitations 
to only 70 hr. on both carriers was re- 
jected by NMB on grounds that there 
was too little justification.. 

Pilots of Trans World Airlines late 
last week held to a May 5 strike dead- 
line threat and advised the NMB that 
ALPA and TWA had reached an im- 
passe on rules, working conditions and 
pay increases. Crew complement was 
not considered a part of the problem 
and would be handled as a separate 

Meanwhile, efforts continue in gov- 
ernment sponsored arbitration of simi- 
lar issues between Pan American World 
Airways and ALPA. Spokesmen for 
TWA said that results of the arbitra- 
tion, which does not include participa- 
tion by the FEIA, might influence the 
final outcome of its dispute with the 
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FAA, Airlines End Debate on Dulles Fees 


By Robert H. Cook 

Washington — Federal Aviation 
Agency in a scries of major policy deci- 
sions has decided upon the financial 
underpinnings for Dulles Airport, but 
only experience will prove whether they 
are sufficiently strong. 

N. E. Halaby, FAA administrator, 
last week disclosed that the agency 
both had come to terms with the air- 
lines on landing fees and had decided 
just how much of the federal investment 
in the airport should be recovered over 
the next 30 years. 

I’AA and an airline negotiating com- 
mittee reached tentative agreement on 
a landing fee of 30 cents per 1,000 lb. 
of gross landing weight of the aircraft, 
$6.35 per mobile lounge trip and ter- 
minal building rates ranging from $10 
per square foot for ticket counters to 
$2.50 for baggage. 

These and other charges, Halaby pre- 
dicts, will make Dulles a money-making 
airport 20 years from its opening date. 
He said the airport will lose money in 
the first decade, “maybe” break even in 
the second decade and make a profit in 
the third. 

Objective of the FAA is to recover, 
over the next 30 years, S73.8 million of 
the total $106.8 million cost of Dulles, 
including the super access highway. He 
said FAA felt the full amount should 
not be designated for recovery because 
in any other area such an airport would 
receive matching grants from the federal 
government. The congressional appro- 
priations committees endorsed these tar- 
get recovery figures, according to Hal- 


All rates will be increased annually 
on the premise that both the govern- 
ment and the airlines should share 
equally the validity of traffic predictions 
and expenses, Halaby noted, but safe- 
guards will be included in all contracts 
to permit their renegotiation. 

In arriving at the total cost to be re- 
covered from airline and business fees, 
Halaby said FAA excluded $33 million 
spent on such items as development of 
the mobile lounge and construction of 
the access highway. 

While Halaby expressed confidence 
that the carriers will sign a letter of 
intent approving the fees in the next 
few days, several informed observers 
were quick to note that any disagree- 
ment between the heads of major air- 
lines would delay final action by the in- 
dustry as a whole. 

The agreement with the airlines was 
negotiated against a background of in- 
dustry fears that the FAA was setting 
an expensive precedent by demanding 
that the carriers construct facilities 
which municipalities usually build 
themselves and then rent to operators. 
Several industry leaders predicted this 
arrangement would encourage cities to 
follow suit. 

Another fear was the amount of pres- 
sure FAA and Civil Aeronautics Board 
would exert to get airlines to use Dulles 
instead of l'ricndship International Air- 
port near Baltimore, Md. Halaby said 
publicly that he used "airportsmanship” 
in this campaign, but flatly told the 
House Aeronautics and Transportation 
Subcommittee last week that he never 
used the agency’s regulatory powers to 
push the airlines into using Dulles. 


However, CAB Chairman Alan S. 
Boyd has notified the Baltimore Airport 
Board that airlines certificated to serve 
Washington, D.C.. must use cither 
Dulles or Washington National Airport. 
Until recently. Friendship was an alter- 
native for lines serving Washington, 
but from now on a separate certificate 
will be required for serving Friendship. 

Rep. Samuel N. Friedel (D.-Md.), a 
member of the House aeronautics sub- 
committee, last week said the money 
spent for Dulles was a doubtful invest- 
ment considering that Friendship could 

serve the same need and would now lose 
business to Dulles. Halaby, conceding 
there would be a temporary setback to 
Friendship, replied that airlines business 
eventually would grow to the point 
where all three airports in the area 
would be in heavy demand. His pre- 
dictions about need and growth, how- 
ever, arc not universally shared. 

While the industry as a group is in- 
clined to adopt a highly optimistic atti- 
tude on its own growth rate, the signifi- 
cant drop in the rate in the past few 
years has caused many to question the 
validity of FAA’s figures, which antici- 
pate the handling of 3.5 million passen- 
gers at Dulles by 1975- 

Four years ago, Greiner-Mattern As- 
sociates, a Baltimore firm which recom- 
mended selection of the Dulles site to 
the White House, predicted six million 
passengers would be handled in 1960 
by the combined operations of Wash- 
ington National Airport and Friendship 
International Airport, near Baltimore. 

The actual figure was 5.4 million in 
1960, causing many observers to won- 
der where— barring some unforeseen im- 
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petus to the industry’s traffic growth- 
the surplus traffic will come from to 
support Dulles. 

Both the airlines and the City of 
Baltimore feel that FAA Administrator 
N. E. Halaby, aided by the CAB, sup- 
plied the answer to that question. 

Baltimore has reacted bv offering to 
reduce its present airline fees and rental 
rates “if the airlines let us keep the 
traffic," and by starting an origin and 
destination study to prove that Friend- 
ship Airport is more convenient for 
Washington residents living in the 
northern sectors of the city. 

Friendship fees are now 14.75 cents 
per 1,000 lb. gross landing weight and 
about $4.50 for each square foot of 
ticket counter space. Members of the 
airport board have not stipulated just 
how much they would reduce these 
rates, and to date none of the airlines 
has made a commitment to the city. 

Travel time studies made by Friend- 
ship officials from a centrally located 
point in downtown Washington indi- 
cate an advantage of about 16 min. for 
passengers driving the 32 mi. to Friend- 
ship, as compared with the 27-mi. 
journey to Dulles, they said. The stud- 
ies arc based on present roadways and 
initial traffic estimates. 

Despite the prospects of losing a high 
percentage of its business to another 
airport. Friendship is optimistic over its 
future, as evidenced by a request it has 
made to the city for $23.5 million to 
expand the airport through 1968. More 
than $9 million of this sum, which the 
airport board notes would not be 
needed until 1966, would be earmarked 
for a new runway. 

Airport fee costs are of vital concern 
to the industry, which has seen this 
expense item rocket from $31 million 
on operating revenues of $1.4 billion in 
1957, to an estimated $97 million on 
revenues of only $1.9 billion last year. 

The question of whether or not these 

cern between the industry and FAA 
but they can be judged in comparison 
with other large terminals such as New 
York’s Idlewild Airport and Chicago’s 
O’Hare Field. 

Idlewild charges 35 cents per 1,000 
lb. of maximum gross takeoff weight, 
as compared with the same rate which 
FAA could apply at Dulles on a landing 
weight formula. 

Theoretically, this could mean that a 
Boeing 707-320, bound for Los Angeles 
at an average gross takeoff weight of 
250,000 lb. would pay S92.50 for an 
Idlewild departure. 

The same aircraft landing at Dulles, 
after having consumed about 75,000 lb. 
of fuel enroute from Los Angeles, would 
pay a basic landing fee of $51. How- 
ever. the cost of mobile lounge fees 
would bring this bill to $63.70 if one 
were used and $86.40 for two. 


Applying the fee in effect last year 
at Los Angeles International Airport, the 
same aircraft would pay about SI 7 on 
the basis of a fee of 10 cents per 1,000 
lb. of maximum gross landing weight. 

At O’Harc, the airlines are in a 
unique position in that they have under- 
written a $150 million bond issue for 
the airport, under terms which stipulate 
that all airport revenues will be used 
only for retirement of the bond issues. 

As a result, the airlines' landing fees 
have been placed on a sliding scale tai- 
lored to the predicted traffic volumes 
over a six month period. This rate has 
been as high as $1.28 per 1,000 lb. in 
1958 and as low as seven cents in 1960. 
Rates charged last year ranged from a 
low of 20.6 cents to a high of 58.S 
cents. Counter space currently costs 
about $6.50 per square foot a year at 
O'Hare, which last year handled 9.6 
million passengers. 

Many of the airlines have criticized 
the Dulles project as a costly architec- 
tural "monstrosity," vet it may prove 
to be the first practical and economical 
method of handling high capacity turbo- 
jet aircraft. 


Total costs, including the access high- 
way to Dulles, are now estimated at 
$106.8 million, without the necessary 
scheduled airline hangars, and this fig- 
ure may exceed $200 million in the 
future. The Los Angeles airport is al- 
ready at the $165 million mark, while 
O’Hare is at the $150 million mark and 
plans to continue its expansion to reach 
a total cost of about $190 million. 

Design of the Dulles terminal is un- 
usually compact, because of the mobile 
lounge concept, resulting in a saving 
of walking distance for the passenger 
and aircraft taxiing expense to the air- 
lines. At Los Angeles it is estimated 
that passengers must walk more than 
1,200 ft. to enplane at one of the finger 
extensions. At O’Hare the distance- 
stretches to as much as 4,800 ft. in the 
case of transfer from one carrier to an- 
other. FAA feels that whatever fee it 
charges for mobile lounge use will be 
offset by airline savings in taxi costs 
estimated at $25 a minute for turbojets 
and $7 a minute for four-engine piston 
aircraft. 

Supporters of the Dulles project also 
point out that airlines have had to in- 
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Dramatic proof of AeroShell Oil W stability. Rocker box section (left) ran for 250 hours using a good straight 
mineral oil. Rocker box (right) ran over twice as many hours on AeroShell Oil W. Note remarkable cleanliness. 


Look at the difference in engine cleanliness 
when you use AeroShelPOil W— 
world’s first non-ash, dispersant aircraft oil 


Less oil consumption. Longer intervals between engine over- 
hauls. Easier starting, faster warm-up, reduced wear on piston 
rings, cylinder bores, cam lobes, lifter faces, gears and bushings. 

All these benefits have been obtained with new AeroShell® 
Oil W. Here, in handy question-answer form, are the facts. 


1. What types of aircraft can use 
AeroShell Oil W? Piston Engine 
planes of any size. Helicopters, too. 

2. Why is it called a non-ash dispers- 
ant oil? Because it contains special ad- 
ditives that help keep tiny, ingested 
particles in the oil from clumping to- 
gether and forming deposits. These par- 
ticles remain suspended and dispersed 
until they bum. 

3. How does this affect engine per- 
formance? It means that engine parts 
stay cleaner. That lubrication points 
get all the oil they need. Your engine 
runs more efficiently, parts last longer. 

4. What about oil consumption? Be- 
cause AeroShell Oil W means de- 
creased wear and a cleaner engine, you 
can expect less oil consumption. 

5. Can AeroShell Oil W reduce my 
maintenance costs? If you have been 


using a straight mineral oil, AeroShell 
Oil W can reduce your maintenance 
costs substantially. Reason: your en- 
gine runs cleaner and cooler. Oil con- 
sumption is less. Thus, you can extend 
intervals between engine overhauls. 

6. How docs this new oil respond 
from a cold start? AeroShell Oil W 
has an unusually high viscosity index. 
This guards against excessive thicken- 
ing of the oil when cold, yet provides 
outstanding lubrication when hot. Re- 
sult: easier starting, faster warmup. 

7. Is AeroShell Oil W thoroughly 
proved? Thoroughly. It's had millions 
of engine hours of flight time. 

8. Can I add AeroShell Oil W as a 
make-up oil? Yes. It is compatible 
with all piston engine oils now being 

9. Is there more 


grade? What do I ask for? AeroShell 
Oil W is available in three viscosity 
grades: 80 grade for small engines 
where straight mineral oil grade 55, 
65, or 80 is normally recommended. 
Also in 100 and 120 grades for large 
engines where straight mineral oil 
grade 100 or 120 is normally recom- 
mended. 

Special note: AeroShell Oil W has 
been used in aircraft engines for so 
many millions of engine hours we’ve 
actually lost count. Shell Research de- 
veloped AeroShell Oil W years ago— 
far ahead of competition. This is an- 
other example why leaders in aviation 
rely on Shell. 



than one viscosity 


Turbine Powered Aircraft 1961 Operating Expense 

CENTS PER AVAILABLE TON MILE 



vest heavily in their own separate termi- 
nal buildings at such points as Idlewild. 

Beyond these problems of negotia- 
tion, FAA faces even more impressive 
hurdles in such areas as responsibility 
for the ownership and maintenance of 
the limited-access highway designed to 
carry 44,000 cars a day by 1975. 

To hold ground travel time to and 
from Dulles to a minimum, FAA wants 
to keep the highway for the sole use of 
airline passengers, and to cover the 
needs of local Virginia residents the 
agency acquired enough right-of-way 
to permit the building of a parallel road 
system. The State of Virginia has not 
indicated whether it would accept the 
offer of this land from FAA or go to the 
expense of constructing a parallel road 
for local use. 

Tire agency has also sought to trans- 
fer ownership of the access highway to 
the U. S. National Park Service, on the 
premise that NPS would retain it as a 
limited-access facility, control any de- 
velopment on its edges and assume the 
annual cost of maintenance. 

No progress towards acceptance of 
either of these offers has been reported 
and FAA is now busy fending off an- 
other proposal that the highway be 
designated a toll road, as suggested last 
vear bv Sen. Andrew F. Sehoeppel (R.- 
Kan.). 

Legislation Submitted 

Meanwhile, the agency' has again sub- 
mitted legislation to Congress calling 
for the creation of a National Capital 
Airports Commission, which would have 
operational responsibility for both 
Washington National and Dulles, under 
FAA guidance. All revenues collected 
by the NCAC would be placed in a 
special fund for the specific use of the 
two airports. Part of the corporation’s 
authority would authorize it to transfer 
the road to any state or federal agency 
under mutually acceptable terms. 

In the area of aircraft noise abate- 
ment control, there are already signs 
that counties surrounding Dulles may 
not fully heed FAA’s pleas to exercise 
strict control over zoning and construc- 
tion near the airport. 

To minimize the noise levels. Dulles 
entry and departure flight paths will re- 
quire flights over the least populated 
areas with rapid climb after takeoff to 
1,500 ft. before proceeding on sched- 
uled course. Landing aircraft will be 
required to enter the airport traffic area 
at an altitude of at least 1,500 ft. and 
to maintain this altitude for as long as 
practical before landing. 

However, it appears the commercial 
attraction of Dulles and the proposed 
Potomac interceptor sewer line for the 
airport is proving an irresistible attrac- 
tion for residential and commercial 
builders. 

Loudoun County, after much deliber- 


ation with its planning commission, has 
given permission for initial construc- 
tion to begin on a 4,000 home com- 
munity this spring on 1,800 acres 
located about three miles northeast of 
the Dulles property. The developers 
have noted that the community will 
temporarily be served by an open sew- 
age lagoon until connections are made 
with the airport's Potomac interceptor 

Fairfax County’s planning commis- 
sion has deferred action on an impres- 
sive list of rezoning applications until 
it can study the effect of the Dulles 
operation on the nearby area. The 
largest of these applications, for a 92- 
acre shopping center bordering the 
southwest boundary of the airport, has 
been deferred for one year. Action has 
also been deferred on a 72-acre indus- 
trial zone planned for the adjacent area 
and a two-story' apartment development 
covering 55 acres. 

However, spokesmen for the commis- 
sion point out that their deferments of 
these applications may be circumvented 
by the applicants requesting a special 
hearing before the County Board of 

Traffic Control 

While the growth of surrounding 
communities may cause some future 
noise complaints. FAA feels the airport 
is ideally located for air traffic control 
purposes. 

Its 27-mi. distance from Washington 
removes the airport traffic pattern from 
any close proximity to the heavily trav- 
eled and congested patterns serving both 
Washington National and Friendship. 
Traffic flow will be further improved by 
an airspace reservation extending 10 mi. 
to either side of the major runways. It 
is also anticipated that FAA will adopt 
a "metroplex" system for all Washing- 
ton traffic providing a common holding 
point for all arriving aircraft and with 
approach control by a single traffic 

Reporting to Congress on the costs 


of the Dulles project, the Comptroller 
General’s office recently cited FAA’s 
adoption of the mobile lounge concept, 
the type of tcnninal building, and a 
series of design changes in the building 
after construction as major reasons for 
the increased cost of the project and its 

Data Pinpointed 

The report pinpointed these areas: 

• Disagreement between FAA and the 
engineering firm of Amman &• Whit- 
ney over details of the finish design for 
the terminal building caused extensive 
planning revisions and a work stoppage 
that delayed completion of the struc- 
ture by more than eight months. 

• Estimated 16 months was lost in the 
grading phase of construction because 
of weather and delays in supplying final 
grading and drainage plans for the ter- 
minal area. In a 10-month period, the 
contractor submitted claims totaling 
S2.8 million to cover the cost of in- 
creased labor, the loss of heavy equip- 
ment use and the increased cost of 
equipment operation. As of Fcbmary, 
the claims were settled for Sl.l million, 

• Same situation caused the apron pav- 
ing contractor to file claims totaling 52.2 
million for increased labor costs and the 
loss of use of rentals of contractor- 
owned equipment over a six-month pe- 
riod. FAA later settled this claim and 
some smaller ones bv the same contrac- 
tor for Sl.l million.' 

• Terminal building costs increased S5.7 
million primarily because of a $3.8 mil- 
lion added cost to design the structure 
for mobile lounge use: S580.000 in de- 
sign changes: S 500.000 for an extension 
finger for local service operations, and 
5900,000 for contingency purposes. 

FAA design changes delayed comple- 
tion of the building more than eight 
months, increased the price by SI. 4 
million and brought total claims from 
the contractor amounting to S872.000. 
The agenev later settled these claims 
for $663,000. 
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Your Project: America's Voice from Space 


Your Company: Collins, whose equipment transmitted the voices of Alan Shepherd, Gus Grissom, and John 
Glenn, from space. Collins designs, develops, and produces systems essential to every phase of manned space 
capsules. Prelaunch . . . launch . . . flight . . . re-entry . . . recovery. Collins is the link between earth and space 
in both human and electrical language. 

Your Opportunity: Collins is working on a variety of long-range space projects which provide openings for 
qualified EE’s, M.E.’s, mathematicians, and physicists for development of space communication systems. 
Specialists are required with design experience in HF, VHF and UHF equipment, digital communications, 
spacecraft antennas, television, radar, modulation techniques, tracking and ranging, information theory, and 
ground systems. If you are interested in the challenge of a career with Collins, contact: 


an equal opportunity employer 



COLLINS 


Air lin es Predict Puerto Rico Traffic Surge 


By Glenn Garrison 

New York— Greatly increased jet 
capacities and widespread use of tire 
“air bus" principle of service highlight 
airline activity this year in the growing 
Puerto Rican market. 

Airlines are predicting big increases 
in traffic to Puerto Rico this year. Both 
as a tourist attraction in itself and as a 
gateway to other Caribbean points, the 
island has been increasing in import- 
ance, and already is draining off some 
of the business from Miami. Tourism 
has been limited by lagging hotel space, 
but new projects are under way and an 
increase of 2,000 hotel rooms is sched- 
uled during 1962-63. 

Backbone of the Puerto Rican busi- 
ness for the airlines has been the New 
York-San Juan run with its built-in 
market of Puerto Ricans who move back 
and forth in large numbers as seasonal 
agricultural workers, often relocate in 
the New York area, and frequently visit 
relatives at either end of the line. But 
this is a relatively stable market now, 
and future growth in the market is 
expected from both tourism and busi- 
ness travel in connection with the 
island’s “Bootstrap” economic develop- 
ment. Jet sendee to Puerto Rico last 
year was dominated by Pan American, 
which was all-jet to tfic island by last 
May. Now, however. Eastern is com- 
ing in strong with jets, will increase its 
New York-San Juan jet flights from two 
to five daily under the new schedules 
effective recently. Trans Caribbean 
Ainvays, the other New York-Puerto 
Rico operator, placed its single Douglas 
DC-8 into sendee last December, will 
add a second jet bv late June or earlv 
July. 

Eastern also is seeking to open up 
new business in the Midwest with jet 
sendee to Puerto Rico from Chicago, 
Detroit, Cleveland and Pittsburgh. 

Delta Air Lines plans to inaugurate 
through-plane jet sendee between Los 
Angeles and San Juan via New Orleans 
next month. The Convair 880 sendee 
will operate four times weekly. 

The “air bus” sendee, which is called 
by various names by the different car- 
riers, is in principle similar to the sendee 
Eastern inaugurated in 1960 to Florida 
from the Midwest and has since ex- 
panded. It is a no-frills sendee in which 
the passenger’s ticket is his reservation. 
Refunds are granted only if the ticket 
is presented 2d hr. before departure 

However, in the Puerto Rican serv- 
ice, the requirements have been modi- 
fied. Now, if the passenger shows up at 
the airport within two hours after 
scheduled departure, his ticket will be 


honored on the next similar flight on 
which space is available. This change 
followed complaints of hardship situa- 
tions involving Puerto Ricans. 

The no-refund principle of the air bus 
sendee made it particularly valuable to 
the airlines in this market, where de- 
mand for space is high and the no-show 
problem was particularly severe because 
of language and other difficulties of the 
economic group which made up so 
much of the traffic. There has been 
considerable resistance to the new sys- 
tem by Puerto Ricans, and Civil Aero- 
nautics Board now is investigating the 
matter. Eastern calls the sendee air 
bus. Pan American calls it thrift, and 
Trans Caribbean calls it tourist. In 
each case the New York-San Juan jet 
fare is S 57.7 5 one way. 

The regular tourist fare of S78.30 
one way largely has been replaced by 
the air bus or thrift fare, reducing the 
Puerto Rican service principally to two 
classes of sendee. Between New York 
and San Juan, Eastern offers first class 
(SI 16.65) and air bus accommodations 
on every flight. PanAm has only one 
mixed flight a day; others arc all-thrift. 
Trans Caribbean offers two classes on 
each flight: the low fare, and what it 
calls de luxe tourist, at the regular 

Scheduled services between New 
York and San Juan now are all-jet, and 
capacity this year will climb sharply. 
PanAm expects to offer 53,214 seats 
between the two points next month, up 
from 40,000 during the same month of 
last vear. By July, PanAm’s capacitv 
will total 75,204 scats in both direc- 
tions for the month, not including extra 
sections. With its second jet, Trans 
Caribbean in July will offer 9,000 seats 
a week, up from 3,800 last Julv in its 
DC-6Bs. Eastern will offer 17,812 seats 
a week between San Juan and all other 

C aints next month, up from 1 5,878 last 
lav, and by July the total will increase 
to 20,234 seats. 

Last year, PanAm carried 599,908 
passengers in and out of San Juan Inter- 
national Airport, including a small per- 
centage of in-transit passengers. Fig- 
ures include traffic to and from Miami, 
Baltimore and Caribbean points as well 
as New York. Eastern’s similar figure 
for the year was 389,698 passengers, 
and Trans Caribbean’s was 111,171. 
The respectable total of 392,222 was 
achieved by Caribbean Atlantic Ainvays 
in its operation between San Juan and 
the Virgin Islands and between San 
Juan and intra-Puerto Rican points. 

Eastern’s boardings of 190,965 last 
year at San Juan, however, are expected 
to increase to 225,000 in 1962. PanAm 
predicts a 40-50% traffic increase be- 


tween New York and San Juan, and 
Trans Caribbean’s estimate is about 
the same. 

A survey of passengers who traveled 
by air between Puerto Rico and the 
U. S. in Fiscal 1960-61 indicated that 
206,200 of the 511,900 departing pas- 
sengers were residents of Puerto Rico. 
Of these departures, 65% left for New 
York. Main purpose of the trips was 
to report for work or to seek work 
(26.5%). Visiting relatives or friends, 
establishing residence, and accompany- 
ing relatives were other reasons. Of the 
total, 1 7.4% were farm laborers. 

Of the non-resident departing pas- 
sengers, tourists accounted for 29.7% 
and business travel accounted for 7.7%. 
Biggest percentage— 37%— left to visit 
relatives or friends. 

The three carriers in the New York- 
San Juan service have filed for group 
fares, aimed principally at the move- 
ment of Puerto Ricans. There are four 
classes of groups at varying fares: 50-74 
persons, 75-99 persons, 100-124 per- 
sons, and 125 or more. 

From the U. S., in addition to New 
York and the midwestern cities, San 
Juan is served from Miami by PanAm 
and Eastern; from Boston direct bv 
PanAm and via Philadelphia by East- 
ern; from Philadelphia via Baltimore by 
PanAm; and from Newark via Baltimore 
by Eastern. 

Aircraft Paint Urged 
As Safety Measure 

Washington— “Some paint on the ex- 
terior surfaces of an aircraft is measur- 
ably better than no paint” for con- 
spicuity purposes, according to a study 
completed for Federal Aviation Agency 
by Applied Psychology Corp. 

Conspicuity paint patterns are most 
helpful to pilots at ranges of less than 
4 mi., according to the company’s 64- 
page report, which is entitled “The 
Role of Paint in Mid-Air Collision Pre- 
vention.” Tire patterns should be 
standardized and utilize fluorescent 
paints in the orange and red portions 
of the spectrum, it said. 

However, the study warned that cur- 
rently available fluorescent coatings are 
expensive to apply and maintain and 
not too durable. A nation-wide re- 
quirement that all aircraft be painted 
to enhance their conspicuity, it said, 
“appears inappropriate until technologi- 
cal advances and cost reductions are 
achieved.” 

Applied Psychology did recommend 
that FAA encourage use of fluorescent 
paint, but at the option of the aircraft 
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Skycrane lifts 


of almost anything 


The new S-64 Sikorsky Skycrane, now in test, is a 
heavy-duty helicopter capable of lifting an astonish- 
ing variety of 9-ton loads of almost any shape. 

Powered by two 4,050 hp Pratt & Whitney Aircraft 
JFTD-12 turbine engines, the Skycrane can hurry 
men and materials over marsh and mountain at 145 
knots, or hover overhead to load ships and erect 
steel. It can string wire, lay pipe, tow boats, track 
submarines, position missiles, and lift everything 
from letters to logs. Fitted with interchangeable 


pods, the S-64 is a 60-man troop transport, vehicle 
carrier, supply ship for limited warfare, or mobile 
you-name-it. In fact, the Skycrane is so versatile its 
uses are limited chiefly by man’s imagination. 

Through this versatility, Sikorsky’s S-64 will 
reduce the time, trouble, and expense of moving 
things anywhere in the world. To find out how this 
busy bird can give your project a 9-ton lift, write 
today on your letterhead to Sikorsky Aircraft, 
Stratford, Connecticut 


Sikorsky Aircraft 


U 

fi 


STRATFORD. CONNECTICUT 


SHORTLINES 


► Allegheny Airlines made a net profit 
of $7,415 in March compared with a 
net loss of $146,858 in March, 1961. 
Net loss for the first quarter 1962 was 
reduced to $110,919 from a $795,705 
first quarter 1961 loss. 

► Braniff Airways has placed in opera- 
tion a completely automatic communi- 
cations system linking its Latin Ameri- 
can communications with its North 
American teletype system. The system 
will link more than 100 offices in the 
two continents. 


► Delta Air Lines will begin nonstop 
service between San Francisco and Las 
Vegas June 1 with DC-8 jet aircraft. 
The restriction in the Southern Trans- 
continental Service Case prohibiting 
nonstop passenger service was removed 
Apr. 25. 

► Eastern Air Lines will ease its "no- 
show" rules on domestic Air-Bus flights 
May 1 5 if Civil Aeronautics Board ap- 
proves. Tlie new rule would permit a 
passenger holding a confirmed Air-Bus 
reservation, hut who misses his flight, to 
board the next Air-Bus flight on a space- 
available basis, if he reports to an East- 
ern ticket office within two hours after 
his original flight departs. 

► Pacific Air Lines reports a net profit 
for 1961 of $517,125 after taxes, com- 
pared with a net loss of $226,745 after 
taxes in 1960. Pacific attributes the 
earning to schedule revision and strin- 
gent cost control. 


► Panagra rev enue passenger miles flown 
during the first quarter of 1962 in- 
creased 25% over the same period last 
year. First quarter 1962 revenue passen- 
ger miles totaled 64.5 million. 

► San Francisco & Oakland Helicopter 
Airlines has leased a third 10-passenger 
turbine-powered Sikorsky S-62 and 
added flights to Spruancc Heliport in 
the International Science Center, 
Sunnyvale, Calif. The airline expects 
to negotiate purchase of the three S-62s 
and a 2S-passcngcr twin-turbine Sikorsky 
S-61L by December. 

► United Air Lines had a net loss of 
$8.06 million for the first quarter of 
1962. The loss for the same period last 
year was $744,000. United attributes 
much of the loss to bad weather forcing 
it to cancel 10% of its scheduled mile- 
age during the first quarter. 


AIRLINE OBSERVER 

► White House is expected to bar the biggest airline merger yet— the pro- 
posed union of Pan American World Airways and Trans World Airlines. 
Merger is well beyond the talking stage and terms of stock exchange have 
been agreed upon. Top-level talks have been held in utmost secrecy because 
of the widespread impact proposed merger will have on both domestic and 
international sides of the industry. Even with White House approval, the 
plan would face a stormy reception, and give the Civil Aeronautics Board its 
most knotty problem yet as the merger would change the entire complexion 
of the U.S. airline industry and would require a complete overhaul of U.S. 
international civil aviation policy. 

► Watch for an early move by Kennedy Administration to expand U.S. 
civil air routes in Africa. Action will be prompted primarily by continuing 
Soviet interest in African airline operations. 

► Independent Airlines Assn., representing supplemental carriers, has filed 
in a U.S. court for "an arrangement" under Chapter 11 of the Bankruptcy 
Act. Association has been hurt by recent Defense Department order sus- 
pending ticketing operations of member carriers throughout the world and 
withdrawal of eight of its members who owe the organization substantial 
sums of money. 

► Airline common stocks were hit hard last week by a steadily declining 
market. Majority of listings on the New York Stock Exchange sank to new 
lows with only Western Air Lines showing any resistance to the sell-offs. 

► Aeroflot plans to triple ton-miles flown per man-hour of work in the 
1960-1970 period and to increase labor productivity in air transportation 
“by more than five times" between 1960 and 1980. The Russian carrier 
says that in 20 years its labor productivity will be "several times higher” 
than in U.S. air transportation. 

► Mohawk Airlines, in its annual report, cites "lack of regulatory direction” 
by federal agencies as its "most serious long-range problem." The carrier 
charges that agencies apparently expect subsidy reduction will be achieved 
by managerial effort, since no federal agency applies comparable pressure 
to union labor to curb excessive wage and fringe benefit demands. The 
report also charged that major costs were created by mandator)’ regulations 
of the Federal Aviation Agency imposed without due consideration given 
to the economic impact of such orders. 

► Continental Air Lines is changing configuration on its 15 Vickers Viscount 
800 turboprop transports from eight coach and 44 first-class seats to 25 
coach and 52 first class. 

► Air Mali will begin regularly scheduled service between Bamako, capital 
of the Republic of Mali, and Moscow. Service will be provided by Russian- 
built 11-18 turboprop transports flown by Soviet crews who are training Air 
Mali personnel. Czechoslovakian pilots and technicians arc also working 
for the African carrier, which now flies international from Bamako to Rabat, 
Morocco; Marseilles and Paris; Accra, Ghana; Conakry, Guinea; and Abidjan. 

► Mandatory accident insurance for all international passengers on flights 
originating or terminating in the U. S. is gaining strong support. CAB is 
studying practicability of legislation requiring carriers to provide coverage up 
to $1 50,000 per passenger, and Sen. Homer E. Capehart (R.-lnd.) plans to 
introduce a bill in the next session of Congress calling for mandatory insur- 
ance. Meanwhile, Interagency Group on International Aviation will submit 
its recommendations to the State Department within the next 50 days as to 
whether the U. S. should withdraw from the Warsaw Convention and ratify 
or refuse to sign the Hague Protocol (AW Jan. 1, p. 55). 
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Why does the aerospace industry use 
more Cutler-Hammer switches and 
power relays than any other brand? 




LOCKHEED F-104 


DOUGLAS A4D-2N 





KAMAN H-43B HUSKIE GENERAL DYNAMICS B-58 


Reliability. . . breadth of line . . . experience have made 

Cutler-Hammer first choice for 
switches and power relays 


You’ll find Cutler-Hammer switches and relays 
in all types of aircraft from private planes to 
missiles. 

All the manufacturers represented in these 
photos — and many more — have made Cutler- 
Hammer a preferred source. Since 1920, when 
we designed and manufactured the first line of 
switches ever created specifically for aircraft 
use, Cutler-Hammer has been the standard of 
quality for the industry. 


Our engineers are always ready to help you 
select the best possible switches, Class O and 
hermetically sealed power relays and circuit 
breakers from our extensive line. Or, they’ll 
work with you in design and manufacture to 
help you solve your particular problem. Better 
yet, get in touch with your Cutler-Hammer 
sales office before a special problem comes up. 
For more information, write for Pub. EE 140- 
J-286 — 88 pages of detailed information. 


WHAT'S NEW? ASK... 


CUTLER-HAMMER 



BOEING 720 






"runway threshold 
starts right here"... 
every time 


Sylvania high-intensity lights take the guesswork out of spotting thresholds. 
You're right every time. Landings and approaches are safer and simpler. 
There’s less chance of over- and undershooting the runway. Strobeacon units 
shoot out short, sharp bursts of high-intensity, white-blue light. Produce a 
distinct visual outline of runway threshold. Vastly superior to conventional 
light sources, Strobeacon units have a night range of up to SO miles, nonglare 
brilliance; are unmistakable in appearance and a positive landmark to pilots. 
Installation quick, easy, inexpensive! Sylvania’s uniquely designed accessories 
eliminate costly power and control circuit extensions. All wiring is simple, re- 
stricted to vicinity of runway threshold. Units are adaptable to large and small 
airports. May be economically installed on lightweight wooden platforms for 
extra safety margin. Conforms to applicable FAA and military specifications. 
Remember that Sylvania is a leading producer of light systems for airports. So 
for further information or technical assistance on any airport lighting problem, 
write to Special Products Division, Sylvania Electric Products Inc., Estes 
Street, Ipswich, Mass. 


SYLVANIA 
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Pressure on Southern 
Pledged by Candidate 

Washington— Capt. John C. Carroll, 
who seeks the presidency of Air Line 
Pilots Assn., has promised that if elected 
he will urge AFL-CIO to remove its 
deposits from any bank extending credit 
to Southern Airways. 

Terming the 23-month old pilot 
strike against Southern ALPA's "most 
serious and pressing problem,” the 
Trans World Airlines captain said he 
would urge AFL-CIO members to cease 
doing business with all companies sup- 
plying Southern with products. 

In a letter to all local councils of the 
union— second of a series that will define 
his platform— Carroll also urged that the 
managers of all union retirement funds 
boycott the financial houses that handle 
Southern Airways stock and debenture 

Underlying theme of the Carroll plat- 
form is that ALPA efforts to end the 
Southern strike in a union-approved 
manner have lacked purpose and force. 
“Time is not on our side,” he said, af- 
ter warning industry that "we haven't 
even begun to fight this issue.” 

ALPA channels of doing business are 
"reasonably effective” only when deal- 
ing with problems peculiar to an indi- 
vidual airline or a particular group of 
pilots. But recent ALPA history. Car- 
roll said, shows that on matters of con- 
cern to the entire association, pilots 
have been unable to act decisively. 

For this reason, Carroll recommended 
a thorough overhaul of the union’s 
structure and a realignment of admin- 
istrative responsibility within it. Carroll, 
currently ALPA's first vice president 
and second-ranking officer, promised to 
explain these recommendations in detail 
in a subsequent letter. 

FAA Project Checks 
Accuracy of Doppler 

Washington— Precise accuracy of air- 
borne Doppler navigation radar is be- 
ing checked by two Coast Guard ocean 
station vessels positioned beside buoys 
anchored in the North Atlantic as part 
of Federal Aviation Agency’s Project 
Accordion. 

Jet transports equipped with Dop- 
pler— almost all of which are operated 
by Trans World Airlines— will compare 
their time over the target buoy with the 
radar return recorded bv the adjacent 
ship. Concurrently, technicians on 
board the two ships will ensure the 
buoys do not move by celestial sight- 
ings. 

Accordion’s aim, according to FAA. is 
to determine just how well aircraft op- 
erating along busy transatlantic airways 
can pinpoint their position. 
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SCIENTISTS AND ENGINEERS: 


Today the men of Motorola’s aerospace team 
are applying creative mindpower to the analy- 
sis, design, construction and test of advanced 
space communications command and control 
systems. Vital contributions are being made 
to such important current NASA programs 
as the Goddard cis-lunar Range and Range 
Rate Tracking System... the JPL Mariner 
and Ranger unmanned planetary and lunar 
probes ... and updating of the Deep Space 
Instrumentation Facilities to "S-band” for 
JPL. If you are interested in shaping the future 
with a dynamic aerospace contractor on these 
and other programs, we can offer immediate 
opportunities to both System and Equipment 
Design Engineers. Write us today describing 
in detail your experience in the following areas 


Mindpower and Manpower. . . 
shaping the future in 

AEROSPACE SYSTEMS 



of aerospace technology : 
System Design • commun 


Equipment Design • deep space satellite and 


storage and display equipment, telemetry systems. 
Familiarity with State-of-the-A rt • multiple 

frequency solid state designs, integrated circuitry 
applications, ultra-reliability design techniques, 
and phase-lock and correlation techniques. 

We are particularly interested in the programs on 
which your experience was obtained, and the ex- 
tent of your technical responsibility. Address this 
information to our Manager of Engineering for 





SPACE TECHNOLOGY 


Researcher stands beside Ames Research Center laboratory mocknp of Apollo capsule wearing shirtsleeve restraint suit. 

NASA Studies Apollo Cockpit Instrument Layout 




Three-man crew prepares to enter Apollo niockup dressed in restraint suits developed at National Aeronautics and Space Administration’s 
Ames Research Center (AW July 3. p. 57). Mockup is 13 ft. in diameter. 12 ft. high and is of aluminum construction. Below, two 
crewmen, in full pressure suit, left, and shirtsleeve restraint suit, right, go through instrument check in the Apollo niockup. Position and 
design of dials and switches will be developed in this niockup of the Apollo capsule. 



Now the Bell System inte grates 
switching and transmission in a 
new digital communications system 


Right now transmission and switching of com- 
munications are separate functions. They are 
usually performed by space-divided processes. 

However, the development by Bell Telephone 
Laboratories of an experimental high-speed elec- 
tronic model called ESSEX (for Experimental 
Solid State EXchange) may change all of this. 
And it may revolutionize military as well as 
civilian communications systems. 

ESSEX works on a time-division principle. 
For the first time, it integrates both transmission 
and switching. 






Faster, more efficient service 

By harnessing time, ESSEX may introduce the 
following revolutions in communications: 

More messages can be transmitted on fewer lines. 
Through the use of Pulse-Code Modulation 
(PCM), signals are converted into coded, digital 
pulses. These pulses are carried at high speeds to 
their destinations on just a few lines and are then 
reconverted to standard signals for delivery. 
Central office switching networks can be much 
smaller. The PCM conversion is done at special 
“concentrators” close to a number of customers. 
Today every telephone is connected to a central 
office by two wires. By consolidating many sig- 
nals on a few lines, the “concentrators” will 
allow central office switching networks to be 
much more compact. 

Promising Development 

Although full-scale use of ESSEX is still in the 
future, it shows how Bell System developments 
arising out of basic research can pyramid into 
extraordinary communications advances. 

ESSEX becomes practical through Bell Lab- 
oratories’ discovery of the transistor and devel- 
opmental work with semiconductor devices. What 
ESSEX will lead to — in both military and civil- 
ian communications— only the future can tell. 

This is another example of the Bell System’s 
continuing efforts to improve communications 
techniques and services. 



Bell Telephone System 


AMERICAN TEL. & TEL. CO. / WESTERN ELECTRIC CO. / BELL TELEPHONE LABORATORIES f 21 OPERATING COMPANIES 



Increased Comsat Profit Margin Urged 


By George Alexander 

New York— Profit margin on a com- 
munication satellite system should be 
higher than on present ground-based 
systems, a common carrier spokesman 
said here recently, as an encouragement 
for companies to undertake such a pro- 
gram and in recognition of the risks and 
costs involved in development of a satel- 
lite system. 

Theodore F. Brophy, vice president 
and general counsel of the General Tele- 
phone and Electronics Corp., speaking 
before a Space Law and Sociology con- 
ference of the American Rocket Society 
here, said that a fair return on a com- 
munication satellite would be about 
10-12% on common stock invested and 
8-10% on total capital investment. 
Brophy said that regulated utilities are 
allowed by law to make as much as 10% 
return and that, when the unknowns 
and risks of a communications satellite 
are taken into consideration, common 
carriers should be allowed a slightly 
higher return for their enterprise. 

Brophy rejected the idea of govern- 
ment ownership of a communication 
satellite corporation, as urged by some 


U. S. senators (AW Mar. 26, p. 23), on 
the grounds that private enterprise could 
do a better job than the government. 
The fear that federal regulation would 
be insufficient to protect the public in- 
terest against domination by a single 
carrier, lie said, argued more for better 
legislation than for federal control of the 
satellite system. 

The General Telephone lawyer also 
said that all-carrier ownership was pref- 
erable to the present compromise plan 
of 50% ownership by carriers and 50% 
by the general public (AW Apr. 2, p. 20) 
because there may be a long period of 
loss, as the system develops, before 
profits begin to appear. He said that 
individual investors would be unlikely 
to afford prolonged losses and that only 
financially strong companies would be 
able to cope with the ups and downs of 
the system’s development. 

Prof. John Cobb Cooper told the con- 
ference that there must be international 
agreement on the meaning of the terms 
“airspace" and “aircraft," as used in 
the Chicago Convention (1944) on in- 
ternational civil aviation, if the explora- 
tion of space is to proceed peacefully 
and legally. 


Cooper said that the Chicago Con- 
vention did not specify the upper limit 
of territorial airspace and the conse- 
quent extent of national sovereignty. If 
nations agree that “airspace” is that part 
of the atmosphere in which conven- 
tional winged aircraft can operate, he 
said, then spacecraft flying above that 
region would not violate a nation’s air- 

that airspace extends up to 40 or 50 mi., 
where tnere is at least some gaseous air 
to affect a spacecraft's flight. Cooper 
said that the international problem be- 
comes “more complex with every new 
use of outer space.” 

Cooper suggested two solutions: 

• New inteqnetation by the Interna- 
tional Civil Aviation Organization 
(ICAO), which was created by the Chi- 
cago Convention, on the limits of air- 
space. But he noted that the Soviet 
Union was not a party to the 1944 Con- 
vention and would not have to honor 
the ICAO decision. 

• United Nations treaty, negotiated 
with all member states, to define “air- 
space” and “aircraft." Cooper suggested 
that such a treaty recognize a nation’s 
absolute sovereignty to extend upward 
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HEAT EXCHANGERS IN A HURRY 



(Or: A new slant on q=/u(th-t c )dA) 


Heat exchanger design problems are 
reputed to make young men gray 
and older men balder. It thus gives 
us joy to report that Budd heat 
transfer engineers are today retain- 
ing whatever cranial adornment they 
started with. Y ou can profit thereby. 

Budd offers complete design, pro- 
totype and production services for 
plate-fin heat exchangers. We pro- 
duce these compact, lightweight and 
highly efficient components by both 
dip-brazing and epoxy bonding . . . 
with aluminum, stainless steel, cop- 
per and other materials ... in myriad 
configurations for missile cooling, 
intercoolers, oil coolers, air condi- 
tioning systems and other land, sea, 
air and space applications. 

What’s new about that? Just this: 

To design the best heat exchanger 
for a given job, a number of com- 
plexly interrelated thermal variables 
. . . heat transfer rate, thermal con- 
ductance, transfer area, hot- and 
cold-side temperatures, etc. . . . are 
usually juggled around until the re- 
quired heat transferrate is attained.* 
During this labor, the designer must 
also find a way to satisfy such vital 
external requirements as size, weight, 
strength, reliability and cost. 

We now announce, as modestly as 
possible under the circumstances, 
that Budd is applying new techniques 
that enable plate-fin component heat 
exchangers to be designed and pro- 
duced faster than ever before! 

This is not the result of an over- 
night inspiration. Our Environmen- 
tal Control Systems Department has 
long been busy with a fresh and 
deep-probing investigation of ana- 

#J94 


lytical approaches to heat exchanger 
design. Their study was pointedly 
abetted by the experience, the knowl- 
edge of practical operating condi- 
tions, and the voluminous test data 
we’ve accumulated in over 20 years 
of designing and producing com- 
plete heat exchanger systems, as well 
as component exchangers and other 
types of environmental control sys- 

Our new design method enables us 
to fix optimum exchanger relation- 
ships and values with surprising 
speed. In several recent cases, we’ve 
designed complex new exchangers 
in a few hours! 

How do we do it? The details we 
guard. But we can say that design 
reliability as well as speed is assured 
by a pre-specified feedback checking 
technique. (In a moment of flam- 
boyance, we tagged the new method 
“Feedback-Controlled Design." It 
may stick.) Other enticing informa- 
tion is contained in our heat ex- 
changer bulletin, which we'll nat- 
urally send on request. (If you don’t 
already belong to The Budd Elec- 
tronics Chowder and Marching So- 
ciety, be sure to ask for your mem- 
bership credentials too.) 

There is, of course, an eminently 
scientific way to verify our rather 
substantial claim— let us design and 
deliver your next exchanger. Why 
wait? Environmental Control Sys- 
tems, Budd Electronics, 43-22 Queens 
St., Long Island City 1, N.Y. 



of 20 to 25 mi. altitude, where conven- 
tional aircraft can be sustained in Sight; 
a 300 mi. high zone of national sov- 
ereignty with the right of transit ac- 
corded’ to non-military spacecraft of 
other countries when ascending or de- 
scending to or from its own national 
territory and, above 300 mi. altitude, a 
zone of free space flight comparable to 
the high seas. 

Cooper also said that a precise defi- 
nition of "aircraft” was equally as im- 
portant as one for "airspace." The pro- 
fessor emeritus of McGill University 
observed that previous international 
agreements have considered aircraft to 
be machines capable of deriving sup- 
port from reaction with the air. Broadly 
interpreted. Cooper said, the X-13 or 
Lt. Col. John H. Glenn’s Mercury 
capsule— after its parachute system had 
been deployed— could be included in 
this definition. 

Since international law contains vari- 
ous provisions against the flight of one 
state’s aircraft over a second state's ter- 
ritory without the latter’s permission 
and authority, Cooper said, an interna- 
tional agreement must be reached on 
what devices fall within the meaning of 
“aircraft" or “the peaceful exploration 
and use of outer space may be subject 
to legal complication.” 

Space Cooperation 

Rep. Victor L. Anfuso (D.-N. Y.), 
member of the House Committee on 
Science and Astronautics, made a strong 
plea before the conference for U. S.- 
USSR cooperation in space exploration, 
saying that such cooperation is "no 
longer desirable, but imperative." The 
congressman said that he believed the 
reason the Soviets arc pushing for co- 
operation is a growing realization within 
the USSR of the very high costs in- 
volved in space exploration. 

Anfuso added that the United States 
should give serious consideration to 
cooperation with the Soviets in light of 
present heavy expenditures and the even 
greater expenses projected for future 
space work. 

Anfuso thought the tone of Soviet 
Premier Nikita Khrushchev's replv to 
President John F. Kennedy (AW 
Mar. 26, p. 23) was “reasonable and 
free of conditions," although he noted 
that the Soviet leader tried to tie space 
cooperation with disarmament. "We 
should cooperate with the Soviets," An- 
fuso said, “but always taking care of our 
own interests." 

Dr. Margaret Mead, noted anthro- 
pologist, also addressed the ARS con- 
ference and called for development of a 
technically precise, ideological-free lan- 
guage for space work so that coopera- 
tion between various states might be 
based on a level of clear understanding 
and not on political propaganda. 
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PERT TO PARE is the evolution of new program management methods at 
Bendix Systems Division. Opportunities are open for experienced specialists 
in program management, program schedule and cost control, management 
evaluation and review* techniques, computer applications engineering, or 
computer programming. Write or call our Personnel Director, Bendix Systems 
Division, Ann Arbor, Michigan— an equal opportunity employer. 




Bendix Systems Division 


WHERE IDEAS 
UNLOCK 
THE FUTURE 



H designer. The creative engineers of AEI have introduced a 
revolution in actuator design, one that helps you get the dither 
out of your mind — and into positive actuator performance. 
Traditionally, to achieve fast, positive performance both the 


Skeptical? The facts stated here are but an outline of perform- 
ance characteristics. AEI’s electromechanical actuator accentu- 
ates the positive. Check the simplified performance chart below 
— or let AEI send you a larger copy of the chart and others on 
loading, simulated flight maneuvers and the like. But for now, 
check over the performance factors below. 


No longer! The interior of the 
high-compliance sealed actuator 
module at the right represents a 
decided advance — an electro- 


time of 6.7 milliseconds, that 
dithers at 30 cps. No sacrifice in 
performance -no complex hy- 
draulic or pneumatic plumbing- 
and no maintenance problems to 
contend with ! 

No plumbing? Then obviously 
you’ve lost a whole set of associ- 
ated problems. By reducing system 
parts needed in hydraulic and 
pneumatic systems, you’ve re- 
duced actuator weight by about 
30%, cut unit development costs 
by about 50%, and helped cut 
over-all system costs. 


chanical simplicity of the basic 
design helps you realize dramatic 





Designed to actuate missile con- 
trol surfaces like that shown here, 
the design principle is equally 
valid on units ranging from sub- 
miniatures to multi-horsepower. 


Check this list of potential uses: 
Turret and platform drives in 

Seeker or directional antenna 
drives • Metered mixing valves • 
Cabling reels • Programmed bi- 



Performance Factors on AEI’s 
Electromechanical Actuator: 
Frequency Response: Up to 60 cps 

Nom. Output: 1000 inch pounds 
at 180" per second 
Actuator Power: 650 watts at 30 
cps dither with wing 
Actuator Voltage: 56 VDC 
Signal: Square wave with PWM 
Control Power : 30 Watts 
Control Voltage: 28 VDC 
Bi-Stable or Tri-Stable Operation 
Natural Frequency of System: 

120 cps 


One thing is clear: this design is 
a defihite advance toward more 
sophisticated performance through 
simplicity. It’s simply one evidence 
of the kind of basic thinking the 

Electronics are applying to a mul- 
titude of aerospace problems. 
American Electronics products arc 
now flying reliably with most of 
the nation's missiles and satel- 
lites. AEI’s work in aerospace can 
probably help you, so why not 
write for a comprehensive bro- 





ENG1NEERING OPPORTUNITIES 

Qualified engineers who would 
like to be a part of the progressive 
R&D programs that have produced 
many design firsts at AEI are 
invited to write, too. Career engi- 
neers find a fine climate for per- 
sonal achievement at AEI. 

Address inquiries to American 
Electronics, Inc., Dept. AW-562, 
1594 East Ross Avenue, Fullerton, 
Calif. Telephone TRojan 1-3020. 
TWX FUL CAL 8110 • WUX. 
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Economics of Planetary Travel Analyzed 



nolocy bv H. H. Koclle, director of the 
Future Projects Office of National Aero- 
nautics and Space Administration's George 
C. Marshall Space Flight Center. The 

NASA. 

By H. H. Kocllc 

One of the key elements, if not the 
determining factor of our progress in 
the national space flight program, i> the 
availability and capability of launch 
vehicles. Therefore, let us take a quick 
look at where we are today and where 
wc arc going. 

Approval of the Saturn C-5 launch 
vehicle configuration, and the decision 
to move ahead as rapidly as possible 
with a Nova size vehicle, have set a 
definite pattern for what to expect in 
the area of ground launch vehicles dur- 
ing the next 10 years. This decade will 
find us concerned with quickly increas- 
ing the payload capability of launch 
vehicles and, thereby, our national mis- 
sion capabilities. This approacli is dic- 
tated by competition with the USSR 
for an early accomplishment of primary 
space flight mission objectives and ap- 
pears to be a sound one for this decade. 
The question of economy must rank 
second in priority. 

Future Aims 

What, then, can we expect to ac- 
complish during this decade? We 
should have an operational capability 
for 10-ton orbital payloads (C-l) by 
1964, which will increase to 100 tons 
(C-5) by 1967, and 200 tons (Nova) by 
1969. This is an increase by two orders 
of magnitude over that which we have 
today. The first research and develop- 
ment flights for these vehicles will be- 
gin approximately two years prior to 
these dates. 

Each of these vehicles is a two-stage, 
expendable rocket to low earth orbits, 
and a three-stage to escape velocities. 
In escape missions these vehicles will 
carry about 40% of their orbital pay- 
loads when chemical stages are used, 
and approximately 75% if nuclear stages 
are employed. After 10 research and de- 
velopment flights, one can hope for two 
successful missions out of three at- 
tempts, with an increase to about three 
out of four after two operational years, 
and four out of five in the fourth opera- 

These vehicle sizes, payload capabili- 
ties and projected mission reliabilities 
will produce a specific transportation 
cost approaching $ 150/lb. for direct 
operating cost (vehicle procurement, 


propellants, ground transportation, and 
launch operations) for transporting 
cargo from the earth surface to low 
earth orbits near the end of this decade. 
Ten times as much will be paid for each 
pound of cargo delivered to the moon, 
as long as chemical svstems arc used ex- 
clusively. There is little hope that the 
economy of carth-to-orbit transportation 
systems can be improved by introducing 
a nuclear upper stage during this decade. 
However, a nuclear third stage should 
make it possible to reach a specific trans- 
portation cost of about S600/lb. for 
cargo transportation to the moon in the 
late 1960s. 

Translating this state of the art into 
"round-trip tickets” for passenger trans- 
port, we must face a 5300, 000/trip fare 
for earth-to-orbit flights and a 510 mil- 
lion/trip fare for a lunar round trip 
around 1970. Obviously, we have a long 
way to go before we can speak of com- 
mercial space flight. 

Then, what are we looking for? We 
would like to see, one of these years, 
earth-to-orbit trips as convenient and 
cheap as a trip to Europe, and a flight 
to the moon no more expensive than a 
trip around our own planet today. Then 
and only then will we be able to speak 
of commercial space travel in the true 



Heinz Hermann Koclle. director of the Fu- 
ture Projects Office at NASA's George C. 
Marshall Space Flight Center, Huntsville. 
Ala., is a graduate of the Institute of Tech- 
nology. Stuttgart. He holds a bachelor of 

mechanical engineering. Koclle founded the 
Society for Rocket Technology and Space 
Research in Stuttgart in 1948 and served 
as secretary 1948-1953. His office at the 
Space Flight Center is responsible for analy- 
sis, planning and design of advanced space 
vehicles and space transportation systems. 
Koclle is the editor of the “Handbook of 
Astronautical Engineering" (McGraw-Hill, 
1961). He was bora in Danzig in 1925. 


Translating this into figures, and us- 
ing present air traffic fatality rates, we 
must average more than 49 successful 
flights out of 50 from earth to orbit and 
return, when we use a space vehicle car- 
rying 50 passengers to orbit in one flight. 
We must also reduce the specific trans- 
portation cost to less than 55/lb. of use- 
ful payload to make this economically 
attractive. For lunar flights with com- 
parable fatality rates, approximately 24 
out of 25 must be successful with 10 
passengers per flight. 

The specific payload cost for such 
a trip to the moon must be reduced to 
less than 52 5/lb. to even discuss com- 
mercial flights. Unfortunately, wc do 
not have a workable concept for realiz- 
ing this state of the art and, therefore, 
it may be 1980 or later before we can 
expect to open the first commercial 
space line to earth orbit and to the 
moon. The only hope for an earlier 
date is the possibility of a breakthrough. 

While we arc waiting for this break- 
through, however, we will improve the 
state of the art beyond our present 
Saturn and Nova vehicle concepts, and, 
around 1970, we can expect to improve 
the specific transportation cost for or- 
bital and lunar trips by, perhaps, a fac- 
tor of five. This can be expected to be 
within the state of the art in the years 
1970 to 19S0. This is what we think 
we can do and what we will consider as 
"future projects" in the coming years. 
Rocketplane Concept 

The key to economical earth-to-orbit 
transportation seems to be the reusable 
vehicle. Eventually we must abandon 
the concept of expendable vehicles 
which is only a very good shortcut to a 
rapid increase of payload capabilities. 
We must design a vehicle which can 

passenger comfort, docs not exceed 
more than 2g in a standard ascent or 
descent trajectory. That means we must 
accept a concept similar to the rocket 
airplane. We also should try to ap- 

E roach the operational concept of jet 
ners to make space travel attractive 
and acceptable to the average passenger. 
It appears feasible to develop two-stage 
rocket airplanes for earth-to-orbit traf- 
fic. A vehicle in the C-5 class, for ex- 
ample, using the same basic propulsion 
svstem, would offer a pavload capability 
of 100,000 to 150,000 lb. Tire weight 
of the recovery gear results in a payload 
reduction of approximately 100,000 lb. 
as compared to the present expendable 
C-5 with a 200.000 to 250.000 lb. pay- 
load capability. 

Later wc might find ways and means 
to take advantage of the oxygen in the 
air, resulting in a single-stage earth-to- 
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orbit aerospace plane. However, this ap- 
proach appears to be attractive only if 
it does not require a much more com- 
plex engine system. The present launch 
operations concept should also be re- 
viewed to see if there is a way to reduce 
the initial high risk of vertical takeoff 
for personnel-carrying vehicles and, at 
the same time, reduce the tremendous 
cost of vertical checkout and launch fa- 
cilities. There is no conclusive evidence, 
at this time, that horizontal takeoff, 
with some assistance on the ground, is 
not feasible. Admittedly, it puts some 
of the burden on the flying hardware, 
but it could be that improved propul- 
sion systems may make this acceptable. 

We cannot hope to introduce space 
flight to the general public unless we 
find an operational mode and opera- 
tional cost acceptable to the “high- 
income taxpayer.” If we are successful 
in developing a single- or two-stage 
chemical rocket aerospace plane and 
learn to fly at 100 times or more before 
it is worn out. we should be able to 
achieve a specific transportation cost to 
earth orbit of about S20/lb. or less. It 
is also obvious that the trend toward the 
reusable vehicle concept docs favor the 
liquid rocket systems rather than the 
solid propellant engines. While the 
solid systems might offer an alternate 
method to gain large payloads fast, they 
do not seem competitive with the re- 
usable liquid vehicle in the long run. 
This is obvious when one considers the 
fact that solid propellants cost one dol- 
lar per pound, and liquid propellants 
two to five cents a pound or, for high 
energy liquids, up to 25 cents a pound. 
Propellant cost becomes a dominant 
factor for reusable vehicles with high 
reusability rates. 

Reusable Vehicles 

The same basic concept of reusable 
vehicles appears to be feasible and at- 
tractive for advanced lunar transporta- 
tion systems. Such systems would make 
use of a chemical reusable rocket aero- 
space plane to orbit, a reusable nuclear 
ferry from earth orbit to lunar orbit 
and back, and a local chemical (single 
stage) lunar shuttle carrying cargo and 
personnel between the lunar orbit and 
lunar surface. The nuclear ferry vehicle 
would be refueled in earth orbit and the 
lunar shuttle in lunar orbit. Prelimi- 
nary investigations show that lunar 
round-trip costs can be reduced to about 
S3 million/man using such a system. 

If and when we learn to manufacture 
propellants on the surface of the moon, 
this system can be further improved— 
possibly to a point when one round trip 
costs less than SI million/person. The 
alternate method of developing an eco- 
nomic earth-lunar transportation system 
is the all-nuclear rocket. However, we 
must find a way which offers specific 
impulses considerably better than the 
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OGO: its first missran. Sometime in 1963, OGO 
(NASA’s Orbiting Geophysical Observatory) will be 
launched into an elliptical orbll around the earth. It will 
gather, process and transmit daot on the physics of near- 
earth and cislunar space. Here ae some of the studies 
OGO may undertake in this initial flight: Energetic 
particles, with nine separate experiments on the flux and 
characteristics of these particles (including cosmic ray 
and plasma studies ) . Radio propagation and astronomy, 
through measurements of ambient radio tmergy not acces- 
sible from earth. Micrometeoroids, to deter 


distribution and direction of interplanetary dust in the 
vicinity of earth. Magnetic fields, their intensity, direction 
and variation near earth and in space. Atmospheric 
measurements, to study the pressure, temperature and 
composition of earth and cislunar space. Ultraviolet 
scattering, from hydrogen in space. Gegenschein photom- 
etry, to study sunlight scattered by interplanetary matter. 
OGO will be launched into a wide range of orbits and may 
carry as many as SO different experiments on each of its 
missions. This Orbiting Geophysical Observatory will be 
one of the most versatile earth satellites man has ever built. 

Energetic Particles 
M icrometeoroids 
■Ultraviolet Scattering 

Solar Cosmic Rays 

Positron Search 

Radio Astronomy 


OGO: its challenge. Today OGO demands 
advanced techniques in spacecraft design and develop- 
ment to meet its need for flexibility. It is a challenging 
responsibility to STL engineers, scientists and supporting 
personnel, who design it, fabricate it. integrate it, and test 
it. This versatile spacecraft will be manufactured at STL's 
vast Space Technology Center where expanding space 
projects (OGO, Vela Hotel and other programs) create 
immediate openings for engineers and scientists in fields 


such as Aerodynamics; Spacecraft Heat Transfer; Analog 
and Digital Computers; Applied Mathematics; Electronic 
Ground Systems; Power Systems; Instrumentation Sys- 
tems; Propellant Utilization; Propulsion Controls; System 
Analysis; Thermal Radiation; Trajectory Analysis. For 
Southern California or Cape Canaveral positions, write 
Dr. R. C. Potter, One Space Park, P.O. Box9-5005A, 
Redondo Beach, California, or P. O, Box 4277, Patrick 
AFB, Florida. STL is an equal opportunity employer. 

\ 
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Television has assumed a variety of important roles in military com- 
munications: perhaps none is as essential as in the activation of missile 
sites for America's Atlas defense complex. Dage RGS-10 television 
systems will soon be at every operational Atlas base across the nation. 

They will be needed for observation of fueling and test firing, surveil- 
lance and other key operations; the systems must perform under the 
most rugged environmental conditions possible for TV equipment. 

Why was the Dage RGS-10 system picked for this critical application? 

Recently, the Air Force and the Astronautics Division of General Dynam- 
ics performed a series of tests on several closed circuit TV systems to 
determine which could take the constant punishment encountered in 
Atlas Systems support . . . and still produce sharp, clear pictures. The 
Dage RGS-10 was the system that met all the following requirements: 

• Shock (MIL-E-5272B Proc. 2) and Vibration (MIL-E-5272B Proc. 1) 
Among other things, these two tests must prove that the camera can 
“take it" while directly mounted on aircraft or in missiles. 

• Explosion Proof (MIL-E-5272B Proc. 2) Certified that the camera 
can contain an internal explosion of 100/130 octane aviation gasoline. 

FOR THE ATLAS MISSILE 

• Satisfactory operation at light levels of less than one foot-candle 

• Satisfactory operation in temperatures from — 30°F. to +160°F. 

• Certified operation under noise levels of 150 db . . . permits direct, 
close range observation of rocket blasts. 

• Insignificant radio interference 


Here are a few other applications of Dage television systems: 


Observation of explosive materials 
Army Chemical Center— Maryland 
Boresight tracking 
Patrick Air Force Base— Florida 
Hazardous test observation 
Point Arguello— California 
Rocket engine test observation 
Red Stone Arsenal— Alabama 



All-weather runway observation 
Oceana Naval Air Station— Calif. 


Other features of the Dage RGS-10 camera: 


• 700 lines Horizontal Resolution at 10 me Bandwidth 

• Complete EIA synchronization and scanning exceeds FCC require- 
ments for commercial telecasting 

• Multiple camera systems, common or individual EIA sync generators 

• Completely transistorized construction 

• 17-Watt power requirement 

• Unlimited altitude operation 

• Optic system fully enclosed for complete protection 

• 4-lens turret, zoom lens, pan and tilt, and remote focus available 


The Dage Division of Thompson Ramo Wooldridge provides a wide 
range of cameras, controls, monitors and other equipment as well as 
complete systems engineering and field service. If you would like to 
learn more about the Dage RGS-10 and other Dage closed circuit 
systems and development capabilities . . . 

Contact the nearest Dage-TRW regional office — Atlanta, Washington, 
D.C., Los Angeles or Salt Lake City, (or) 

Contact Dage Division Direct— Michigan City, Indiana, (or) 


Check the Yellow Pages for your nearby Dage distributor. 







joining this new science technology are 
invited to write Dr. H. L. Best, SDC, 2432 
Colorado Ave., Santa Monica, California. 
Positions are open at SDC facilities in 
Santa Monica, Washington, D.C., Lexing- 
ton, Mass., Paramus, N. I. "An equal oppor- 
tunity employer." 


System Development Corporation 

Systems that help men make decisions and 


SOO to 1,000 sec. which is now being 
discussed and is in the early develop- 
ment stage. It is very hard to sav when 
we might be able to do this; this might 
be the breakthrough mentioned earlier 
in this discussion. It is quite likely, 
therefore, that we will proceed with 
the development of an all-reusable 
three-phase earth-lunar transportation 
system unless, of course, we find a better 
way of doing it. The first portion of 
such a system would be a reusable 
chemical rocket aerospace plane from 
the earth surface to orbit and return. 

Up to this point in the development 
of space systems, it has been quite dif- 
ficult to sell the idea of reusable vehi- 
cles because it can be easily shown that 
( 1 1 these systems are fairly expensive to 
develop, and (2) this development will 
lake several years. Thus, reusable sys- 
tems will be acceptable only if it can be 
shown that there will be a real market 
for space travel. Recent studies indi- 
cate that space flight can become cheap 
enough to lay the foundation for the 
development of a large market. From 
the economic viewpoint, it is probable 
that, if enough requirements develop, 
tin's market will increase rapidly during 
the 1970s. Thus, chances arc good 
that the next space vehicles, following 
the present family of expendable launch 
vehicles, will be reusable. Therefore, 
besides trying to beat someone else to 
the moon, let’s get on with the job, 
design such vehicles, find the best de- 
sign and operational concept, optimize 
the system to make it attractive for all 
potential users, and show the country 
what it needs, not only to attain, but 
also to sustain “space superioritv" in the 
19-0s! If we do not do this,' we may 
“win the battle but lose the war!” 

U. S., USSR May Exchange 
Weather Satellite Data 

Washington— Joint U. S.-Sovict pro- 
posal to form a global weather analysis 
system based on meteorological satellites 
and a chain of regional, multi-nation 
forecasting centers will be submitted to 
the World Meteorological Organization 
on May 22. 

Drafted some weeks ago in Geneva bv 
Dr. Harry Wexler, U.S. Weather Bu- 
reau director of research, and Viktor A. 
Bugaev, assistant director of the Soviet 
Union’s Hydrometeorological Service, 
the proposal probably will involve: 

• Coordinating the orbits of meteoro- 
logical satellites launched by the U.S. 
and the USSR to obtain maximum cov- 
erage of the earth’s surface. 

• Standardizing the manner in which 
data thus collected is analyzed and dis- 
seminated through regional forecasting 
centers. 

• Pooling of resources by under-devel- 
oped countries to make possible the 
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Texas Towers Get Twin-Turbine Support 


By James D. Hendricks 

Otis AFB, Mass.— Speed, payload 
and safety advantages of twin-turbine 
helicopter's arc significantly improving 
the movement of personnel, equipment 
and supplies between this Air Defense 
Command (ADC) base on Cape Cod 
and USAF’s Texas towers early warn- 
ing radar stations in the Atlantic 

Air Force is nearing the selection of 
a winner in a competition between 
the Boeing Co.'s Vertol Division and 
Sikorsky Aircraft Division of United 
Aircraft Corp. to provide twin-engine 
VTOL vehicles for Texas towers sup- 
port (AW Mar. 12. p. 2-47). USAF 
will purchase an operational helicopter 
for the job, rather than sponsor a de- 
velopment program. 

Three S-61As Used 

Three Sikorsky S-61A twin-turbine 
helicopters arc currently staging from 
Otis on tower flights. These aircraft, 
modified slightly to accommodate tower 
support requirements, began operations 
here in March on a one-year hudment 
front the Navy. Sikorsky originally pro- 
duced them under the Navy's IlSS-2 
designation for use in anti-submarine 
warfare, and each VTOL had about 15 
hours of flight time logged when it was 


turned over to the Air Force. 

Sikorsky is making its competition 
bid with the S-61A, and if that com- 
pany wins, the three helicopters al- 
most surely will remain here as the 
first increment in a fleet of undeter- 
mined number. Even if Vertol gets 
the decision, the S-61As probably will 
be kept at Otis until the bailment ex- 
pires next March. 

Last December, Boeing sent a Vertol 
107 Model 2 (AW Mar. 6, 1961, 

E . 52) twin-turbine helicopter to Otis 
)r a week-long demonstration of its 
adaptability to the Texas towers sup- 
port role. It is the same aircraft now 
in use or on order by the U. S. Marines, 
Army and Air Force, the Canadian and 
Swedish air forces and Kawasaki Air- 
craft Co. of Japan. New York Airways 
has ordered the commercial version 
of the Vertol 107. 

While the 107-2 and the S-61A vary 
in design and specific performance, 
general pilot opinion here is that either 
is well suited to the tower mission. 
One pilot told Aviation Week he 
preferred the engine placement and 
over-all design of the S-61A, while 
another said he liked the rear-loading 
feature of the Vertol 107-2 better than 
the side-loading process of the S-61A. 
On the whole, however, the men who 
will fly the winning helicopter on 


regular tower support schedules appear 
to be neutral on the choice and satisfied 
with both. 

Unique Mission 

Support of the two Texas towers, 
anchored on pilings to the ocean floor 
about 95 mi. apart off the New England 
coast, presents a unique set of logisti- 
cal, maintenance and safety' require- 
ments. They arc operated and supported 
by ADC and personnel of the 551st 
Helicopter Section of Otis' 551st Air- 
borne Early Warning and Control 
Wing, commanded by Col. Ernest J. 
White. Each tower is manned by ap- 
proximately 65 personnel at full 
strength, and these men depend pri- 
marily on helicopters for a link to 
the mainland. 

Helicopters supporting Texas towers 
perform these major tasks: 

• Personnel movement. Duty rotation 
details each man to 28 days on a tower, 
14 duty days on land, and then return 
to the radar outpost. The 551st sched- 
ules many of its flights to move these 
personnel to and from the towers, at 
the same time carrying mail and other 
small items to the limit of load capacity. 
The helicopters are on standby to 
transport medical and other emergency 
cases from the towers to Otis. The 
551st also ferries inspectors, visitors 
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THE LONELIEST MEN 

Throughout his existence, man has always lived in an environment that nurtures 
life, surrounded by his fellow man. 

Now he is leaving this familiar environment and entering a realm where no life as 
we know it exists. It is an infinite realm. And it is more lonely than any wilderness man 
has ever encountered before. 

It is outer space. 

Already, man has taken the first steps into space. And in the coming years he will 
reach farther and farther into space, traveling thousands of miles, living for days and 
weeks and even months in an alien environment. 

The success of these journeys is one of the greatest challenges in the history of 
American industry. It has given the word “reliability” a depth of meaning it has never 
known before. 

Indeed, the reliability demands for space travel are staggering. To assure a 99.9% 


chance of return, a space traveler must have equipment whose mean -time- between- 
failures is 1000 times the expected length of the flight. This means that on an 8*/fe- 
month trip to Mars the vehicle would have to be built to last more than 700 years. 

Certainly no one is more aware of these immense reliability requirements than the 
engineers and scientists of the aerospace industry. Time after time they are called on 
to assure reliability in systems that have not even been designed. And time after time 
the desired reliability has been there when needed. 

These unrelenting efforts by the aerospace industry are helping the Free World's 
astronauts in their conquest of outer space. They are helping the loneliest men on the 
loneliest job in the world today. 

North American Aviation is at work in the fields of the future through these six divisions: Atomics 
International, Autonetics, Columbus, Los Angeles, Rocketdyne, Space & Information Systems. 




all you need is two standard tools and 10 seconds 


to remove or replace any circuit in new modular-design 

JOYBLOCK TERMINAL BLOCKS 


New Joyblocks arc built around an incredibly 
simple idea: easily-rcplaccablc modular units. Every 
Joyblock is an assembly of individual terminal 
bases which snap on and off a supporting rail. You 
can remove or replace any circuit you desire without 
disturbing other circuits, without dismantling and 
reassembling the entire block. 

This means easy maintenance! All you need is two 
standard tools and a few seconds' time to make a 
change. 

What's more, Joyblocks offer additional advantages : 


Light weight and compact. Fashioned principally 
in plastic and aluminum, they save 55® in weight, 
75® in space, compared with conventional terminal 
strips. 

Rugged and durable. Joyblocks have withstood 
a battery of grueling tests: temperatures from 
— 65°F. to +250°F., shock, humidity, vibration, 
acceleration, altitude, salt spray, etc. 

Expandable. To add more circuits, just loosen and 
extend end retainers, and snap the desired number of 
additional terminal bases onto the rail. 




and contractor personnel between the 
base and the towers at the direction of 
ADC’s 4604th Support Squadron, the 
Otis unit charged with operation and 
maintenance of the ocean stations. 

• Movement of equipment. The 551st 
carries Radar Out of Commission Parts 
(ROCP) to the towers and other gear 
which does not exceed helicopter load 
limits. Heavy equipment is moved 
aboard a 185-ft. Military Sea Trans- 
port Service supply ship, the New 
Bedford. The ship carries food, fuel, 
paint and other stores to the towers 
from its home port at New Bedford, 

• Tower evacuation. Following the col- 
lapse of Tower 4 in a violent storm 
off the New Jersey coast on Jan. 15, 
1961— a disaster that took the lives of 
all 28 men aboard-USAF established 
procedures to evacuate Towers 2 and 
3 (Tower 1 was never built) when 
rough seas or storm winds in the 50-kt. 
range threaten that area of the At- 
lantic. 

All stonns which might conceivably 
move into the Texas towers region are 
carefully watched by USAF weather 
installations in the Atlantic and along 
the eastern seaboard. Tower 2 is 
located about 1 00 mi. offshore, due east 
of Chatham, Mass., and approximately 
130 mi. east of Otis. Tower 3 is about 
45 mi. offshore, slightly over 60 mi. 
southeast of the base. 

Flight time to Tower 2 in a twin- 
turbine helicopter under normal con- 
ditions is a little more than one hour. 
About 30 min. are required to reach 
Tower 3. With two S-61As, Tower 2 
can be evacuated in roughly three 
hours. One S-61A can remove all 
personnel from Tower 3 in two hours. 
Fuel is stored on both towers to re- 
plenish the helicopters’ supply. 

Boston Air Defense Sector head- 
quarters determines the degree of haz- 
ard posed by each storm, following it 
constantly in case it should suddenly 
divert into the towers area. A series of 
four “evacuation phases" has been 
set up to govern preparations for and 
actual removal of towers personnel. 

Evacuation Procedures 

At Phase 1, all 551st pilots and 
maintenance personnel arc placed on 
alert, and all helicopters arc readied 
for immediate takeoff. If tracking sta- 
tions report that the storm is headed 
for the towers, Phase 2 is called, and 
the towers are evacuated down to 21 
men each, enough to continue radar 
operation without maintenance capa- 
bility. 

Phase 3 signals total evacuation— a 
procedure which has been followed 12 
times in the 16 months since Tower 4 
was lost. Phase 4 indicates that the 
threat has subsided, and helicopters 


return the personnel to the towers. 

During the hurricane season, if a 
storm moves north beyond a line drawn 
through the center or Florida, Towers 
2 and 3 are evacuated immediately. 

On at least two occasions when 
Tower 2 was completely evacuated 
during heavy seas, crewmen from 
Russian fishing trawlers in the area 
have been suspected of attempting to 
board the radar station. Both times, 
U. S. vessels in the area have ap- 
parently frightened the Russians away. 
Although USAF will make little com- 
ment on these incidents, an officer at 
Otis stressed that the towers are not 
left unguarded. Surveillance of the 
towers by aircraft and surface vessels 
is used to maintain security of the 
stations and their radar equipment. 

Beyond its primary responsibility for 
Texas towers support, the 551st Heli- 
copter Section performs other services 
in assistance of civil and military op- 
erations. 

The 551st frequently supports USAF, 
Navy and Coast Guard search and 
rescue units in seeking the location of 
downed planes and foundering ships 
and removing personnel from them. In 
the winter particularly, time becomes 
extremely critical in ocean rescue, since 
the water temperature regularly drops 
as low as 30 to 35F. Even in an anti- 
exposure suit, a man forced to ditch 
without a raft into water that cold can 
be expected to survive no more than 

"Officially, rescue isn’t our busi- 


ness," says a 551st pilot, "but when 
there's a man in the water closer to 
us than to a rescue station, we go after 

Occasionally, fishing boats from the 
New England ports arc capsized, and 
the Otis helicopters are called upon 
to aid the Navy and Coast Guard in 
search and rescue operations. The 551st 
assisted in removal of passengers from 
the ocean liner Andrea Doria in 1956 
as the ship was sinking after a col- 
lision with another vessel, the Stock- 

Four former Paramedics arc assigned 
to the Otis base hospital, and at least 
one flies with each helicopter on rescue 
and medical evacuation missions. Each 
Texas tower has a medical technician 
on board at all times to give immediate 
aid to injured personnel. Litters are 
kept on the towers, so that the patient 
may be quickly loaded aboard the heli- 

Flight Schedules 

Normal flight schedules for tower 
support call for trips to Tower 2 every 
Tuesday and Tower 3 every Thursday. 
Wednesday is set aside for supplemental 
or makeup flights to Tower 2, and 
Friday is reserved for the same pur- 
pose for Tower 3. 

Loading capacity for each flight is 
determined bv the 551st. normallv 4,- 
500 lb. to Tower 2 and 5,600 lb. to 
Tower 3, both figures applying to the 
S-61A. The 4604th Support Squadron 
notifies the helicopter unit of loading 
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Sud Alouette 3 In Production at Mariqnane 

Sud Alouette 3 helicopters, foreground, and Alouette 2s, rear, stand ready for delivery to customers at Sud's Marignane factory near 
Marseilles. Sud currently is producing 16 Alouette 2s and four of the larger, seven-passenger Alouette 3s per month. Alouette 3 pro- 
duction rate is scheduled to be increased to eight per month by' June. 


breakdown in tenns of personnel, 
equipment, supplies or a combination 
of men and materiel. 

“We try for a full load on every 
trip to get the most benefit from the 
mission cost," explains Maj. George S. 
Mott, Jr., 4604th commander. “That's 
never any real problem. We’ve sent 
about everything imaginable to the sta- 
tions. A while back, we had a boiler fail- 
ure on Tower 2, so we picked up a spe- 
cialist from the manufacturer’s plant in 
Boston and flew him out there to handle 

More than 1 20 men are assigned on 
rotational duty to each of the towers. 
Each individual makes 16 round trips 
a year between the base and his tower. 
Almost 2,000 personnel have been 
carried each year on round trips by 
the 551st. 

Although the Otis helicopter pilots 
have flown tower missions in winds up 
to 30 kt. and driving rain on several 
occasions in the 634 years they have 
supported the Texas towers, the New 
Bedford is on standby to handle per- 
sonnel movement during emergencies 
or at times when weather conditions 
prohibit flying. 

H-21B Operations 

From December, 1955, when the 
551st began supporting the towers, 
until late last year, Boeing/ Vertol 
H-21B single-engine helicopters were 
used. Despite drawbacks in speed, pay- 
load, un refueled range and safety pro- 
visions, the H-21Bs achieved what the 
551st boasts is the finest helicopter 
safety record in the Air Force— 2,000 
tower flights covering more than 300,- 
000 air miles without a single fatality 
or serious injury. Seven H-21Bs are 
still used here for backup tower sup- 
port and rescue operations. 

Only one H-21B was lost in the six 
years that the Vertol helicopter was 
making regular flights between Otis and 
the towers. In 1958 one of the aircraft 
ditched in the Atlantic after an engine 


failure about 50 mi. from Tower 2. All 
passengers and the crew were picked up 
by an accompanying H-21B and sur- 
face craft. 

Due to the hazards inherent in fly- 
ing over water with one engine, the 
H-21Bs always flew in pairs to assure 
that if one had to ditch, the other was 
available immediately for rescue opera- 
tions. For that reason, neither aircraft 
could carry more than a half load. With 
the H-21B's 20-passenger normal ca- 
pacity halved, more flights were neces- 
sary than are now required with the 
larger twin-engine helicopters which fly 
unaccompanied. The S-61A carries 27 
passengers; normal 107-2 passenger com- 
plement is 25. 

Comparisons between the H-21B and 
the competing twin-turbine helicopters 
reveal: 

• Increased speed. Normal cruising 
speed with the H-21B was approxi- 
mately 85 kt. This has been increased 
to about 130 kt. in the S-61A, roughly 
the same as the 107-2. 

• Greater unrefueled range. Full fuel 
load on the H-21B was 1,800 lb. Even 
with this load, the older helicopter was 
required to land at Chatham for refuel- 
ing on a mission to Tower 2, so that if 
it could not land and refuel on the 
Tower, it could at least return to Chat- 
ham. The S-61A has a fuel capacitv of 
4,400 lb.; Vertol 107-2 can carry about 
4.225 lb. of fuel on tower flights, more 
than enough to make an unrefueled 
round trip flight to the more distant 

• Heavier loading. The IT-21 B was lim- 
ited to carrying only about 1,280 lb. 
on full fuel load to Tower 2, or 1,780 
lb. on two-thirds fuel to Tower 3. Also, 
the 4604th often had to send men and 
equipment by surface transport to 
Chatham to be picked up at the local 
airport there for movement to Tower 2 
by the H-21B, because the Vertol vehi- 
cle could not carry heavy loads there 
without refueling. Load requirements 
of 4,500 lb to Tower 2 and 5,600 lb. 


to Tower 3 fall easily within the capa- 
bilities of both the S-61A and the 
107-2. “The twin-turbine helicopters 
have solved about 70% of my transpor- 
tation problems.” Mott says. 

• Greater safety margin. Besides the 
necessity for flying in pairs to assure 
rescue capability, the H-21B's flotation 
gear consisted basically of added-on 
emergency equipment, rather than 
built-in flotation capability. Tire H-21B 
had one permanently-inflated float bag, 
behind the engine compartment. A de- 
flated float bag was attached to each 
side of the fuselage and inflated with 
an accumulator if the helicopter was 
forced to touch down on water. The 
S-61A and 107-2 have integral flotation 
equipment in the form of boat hulls 
and sponsons. 

Boat hulls on the Sikorsky aircraft 
now at Otis were sealed after stripping 
out radio antennas used in the HSS-2 
configuration. Other modifications for 
the Texas towers mission included re- 
moval of the ASW sonar gear, installa- 
tion of tie-down cargo flooring and 
soundproofing of the entire passenger 
cabin. 

The S-61A carries a 20-man raft, flare 
kit and first aid supplies. More rafts 
are provided if the passenger comple- 
ment exceeds 20. Each crewman and 
passenger wears the standard bright 
yellow rubber anti-exposure suit and a 
Mae West life jacket. Crews receive 
training in water survival on the base 
and in simulated ditchings at sea. 
Flight Profile 

Tower flights normally operate at al- 
titudes between 700 ft. minimum and 
1,500 ft. maximum. Otis pilots say that, 
from a safety standpoint, autorotation 
is feasible at or above the 700-ft. mini- 
mum, while the 1,500-ft. maximum is 
observed because regulations require the 
availability of parachutes above that al- 
titude. 

Tacan and ADF navigation equip- 
ment is used aboard the S-61A during 
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PERKIN-ELMER / 
SPECTRA-PHYSICS 
MODEL 100 
GAS LASER 


The Perkin-Elmer/Spectra-Physics Model 1 00 Gas Phase 
Laser is a continuous wave energy source designed for 
general experimental work with coherent light. 

OPERATING FEATURES 
output. Continuous wave, highly coherent, monochro- 
matic light at 1 1 ,530A from an active medium of helium 
and neon gas. 

input. Integral RF source with separately housed power 
supply operating from 115 volts AC. 
portable. Lightweight, transportable unit with provi- 
sion for mounting on conventional optical bench, 
utility. Application of laser energy in the field as well 
as in the laboratory. 

For complete information, contact Mr. J. H. Beardsley, 
Optical Maser Department, Perkin-Elmer Corporation, 
Main Avenue, Norwalk, Connecticut. Telephone Area 
code 203 Victor 7-0411. 


Perkin-Elmer 


Spectra -Physics Inc. 


tower flights. The helicopters are 
tracked while over the water by radars 
on land and given radio steers from 
the towers. One pilot said the 55 1st 
would like to have a lightweight 
Doppler system if one can be found 
which offers extreme navigation accu- 
racy and reliability without reducing the 
helicopter's loading capacity. 

On a clear day, the tower becomes 
visible on the horizon from almost 40 
mi. out. Each tower deck is more than 
80 ft. above the water, and total height 
from the top of the tallest radome to 
the water is approximately 150 ft. 

Approach speed to the tower is about 
60 kt., and the helicopter usually makes 
a pass about 400 ft. above the radomes 
to determine wind direction and ve- 
locity. The radars must be shut off 
while the helicopter is airborne within 
a half mile of the station to protect 
against the possibility of radiation bums 
to personnel aboard the aircraft. 

Hover and landing on the triangular 
tower deck is a precision flying maneu- 
ver, since wind can present an espe- 
cially critical problem. The landing 
area is about 40 ft. wide at the normal 
landing point, tapering to a snubbed 
point at one end and closed off at the 
other by the radomes and support struc- 

“When the wind comes from behind 
the radomes, it’s a real headache," one 
pilot says. "The wind diffuses over, 
around and between the radomes and 
hits you from three directions. All you 
can do is feel your way in until touch- 

The 551st has experimented with the 
procedure of a man on deck giving vis- 
ual steering information by radio to the 
helicopter pilot during the delicate 
landing maneuver, much in the same 
manner as pilots receive landing instruc- 
tions from the deck of an aircraft car- 
rier. The first time this was tried, how- 
ever. rotor noise drowned out effective 
communications between the deck and 
the helicopter. 

Maintenance Procedures 

Maintenance of the 551st helicopters 
is handled by 52 personnel from the 
base flight maintenance section of the 
5 5 1 st Organizational Maintenance 
Squadron. Jet engine mechanics, elec- 
trical technicians and hydraulics and 
flight control systems specialists are 
available on the base. 

The safety and reliability require- 
ments are particularly stiff for the 551st 
helicopters because of the overwater 
mission, and maintenance personnel 
here claim that they expend more hours 
maintaining their aircraft than any 
other USAF helicopter unit. "As a re- 
sult, our safety record is the best, too,” 
a maintenance officer says. 

Over 12-month periods throughout 



its use in the tower program, the Vertol 
H-21B averaged 90% monthly aircraft 
availability. With the 1 1-2 IB and the 
S-61A. inspections arc doubled over 
regulation requirements. Standard goal 
is two of the three S-61As now on hand 
to be available at all times, and the 
third to be pulled out of maintenance 
and readied immediately for flight in 
times of emergencies, such as tower 

Daily preflight inspections for heli- 
copters scheduled for flight that day 
average about 24 manhours per aircraft. 
Postflight inspections and maintenance 
exceeds five manhours per helicopter, 
including visual checks, lubrication and 
correction of crew writeups. Occasional 
"washdowns" of the helicopters are 
needed to clean off salt spray residue 
which collects during hover or landing 


A team of Sikorsky pilots, flight en- 
gineers and mechanics accompanied the 
S-61As to Otis for "over the shoulder" 
supervision of Air Force air and ground 
crews. By mid-June, 20 personnel from 
the 551st Organizational Maintenance 
Squadron will have completed a six- 
week course in S-61A maintenance at 
the company's Stratford, Conn., plant. 
Engine specialists have been trained at 
General Electric’s Lynn, Mass., small 
engine facilitv in maintenance of the 
GE T58 1,250-shp. shaft-turbine en- 
gines. used on both the S-61A and the 


Otis is presently following Navy 
HSS-2 maintenance procedures guid- 


ance in working with the Sikorsky heli- 
copters. This calls for “hot section" en- 
gine inspection every 120 hr. and com- 
plete engine overhaul after 240 hr. of 

At the 240-hr. mark, the engine is 
sent back to Lynn for overhaul. This 
interval will increase as the unit devel- 
ops more experience in working with the 
S-61A engine, a 551st maintenance 
officer said. 

Maintenance of the airframe on twin- 
turbine helicopters is easier than on 
single-engine models, such as the 
H-ZlB, the officer said, because of 
greater accessibility and system refine- 
ments which simplify maintenance. 
.Also, with the sonar gear eliminated, 
maintenance of electronics systems is 
less complex on the S-61A. 

The 551st Helicopter Section now 
has 16 pilots, 15 assigned primarily to 
flight duty and three others on attached 
duty who basically sene as operations, 
personal equipment and maintenance 
officers. Six of the pilots received train- 
ing at Sikorsky’s facility that included 
11 hr. flight time in addition to 
ground school training for the twin- 
turbine helicopter. The other pilots 
will get this training at Otis under su- 
pervision of the Sikorsky detachment. 

Other flight training includes eight 
hours of instrument and night flying, 
10 practice landings on the towers and 
adverse weather flying whenever possi- 
ble. The 551st is’ building toward an 
all-weather capability with its new 
helicopters. 
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There's more than meets the eye at 

The Du Pont Metals Center 

. . . only refractory metals plant of its kind 


You’re looking at the top third of the 
only vacuum furnace of its kind for 
heat-treating columbium and other re- 

Specially built to operate at vacuums 
below 1 micron of pressure, and at 
temperatures as high as 3000 F., this 
furnace can handle bars, tubes and 
sheets up to 3 feet wide and 8 feet long. 

Result: exceptionally pure, contami- 


nation-free metals. 

Whichever way you turn, there’s 
more than meets the eye at The Du 
Pont Metals Center. 

Most of the production equipment 
was designed especially to overcome 
the problems involved in producing re- 
fractory metals. For example there's 
the rolling mill with a separating force 
of 5 million lbs. It can produce refrac- 


tory metals in thicknesses from 2" to 
.002" and up to 30” wide (depending 
on gauge). Then there’s the high-speed 
27S0 ton extrusion press which is de- 
signed to minimize contamination and 

Du Pont produces ingots, billets, 
bars, sheet, strip, plate, tube hollows 
and solid extrusions in the refractory 
metals. It's currently producing Du 


Pont alloys D-14, D-31, D-36, D-40 
and other columbium alloys. It can also 
handle conversions for oilier makers of 
refractory alloys and supcralloys. 

You are invited to discuss your needs 
for refractory metals with one of Du 
Pont's experienced metallurgical engi- 
neers. For a Data Sheet on Du Pont 
Metal Products, write to Du Pont, 
D-2058, Wilmington 98, Delaware. 


THE DU PONT METALS CENTER 





Do you share his probing curiosity? 


I "How" i 


•e than words to him; they're a way of life. The need to kr 


n urgent drive that w> 


"Why" ai 

Are you a questioner by nature? Then come to Northrop. Pick your own area of investigation from more than 70 
active projects. They range from space guidance, life support and deceleration systems to undersea technology, 
automatic checkout and failure prediction systems. 

Human factors engineers, physicists and mathematicians for space electronics phenomena are particularly needed 
just now, but if you have an active, seeking mind, there's bound to be a spot for you at Northrop whatever your 
specialty. 

If you'd like to know more, write to Dr. Alexander Weir, Northrop Corpo- I 
ration, Box 1525, Beverly Hills, California. You will receive a prompt reply. 


NORTHROP 
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IMAGINATION 





This year Bendix-Pacific celebrates its 25th anniversary... 25 years of 
pace-setting achievements symbolized by those which are noted above. 
These and other Bendix-Pacific achievements have consistently 
demonstrated the "imagination plus" of Bendix-Pacific... the driving 
creative curiosity coupled with experience in depth which has made 


8 PS 


ENGINEERING LEADERSHIP 

FROM BENDIX-PACIFIC 


\\ 

Participated in early "Bumblebee" 
missile program with development of 
subsonic and supersonic beam riders. 

8 

Entered sonar field with development 
of depth recording equipment for 

■■ 

Participated in development of active 
radar homing guidance system for 
missiles. 


-f f iiT 


Developed first airborne scanning 

Selected as member of team to 
develop 18 worldwide ground instru- 
mentation and tracking systems for 
Project Mercury. 

Occupied new Electronics Center, an 
advanced complex including largest 
indoor sonar test tank. 



Bendix-Pacific a leader in thafields of Airborne Radar, Data Handling, 
Guidance, Hydraulics/Pneumatics/Electro-Mechanics, Military Naviga- 
tion, Oceanics and Telemetry. For information on how Bendix-Pacific 
"imagination plus" can go to work for you in any of these fields, call 
or write Bendix-Pacific Division, North Hollywood, California. 





MISSILE ENGINEERING 



Bullpup Sets Marks for Production, Cost, 


By David A. Anderton 

Orlando, Fla.— New production marks 
are being set by the Bullpup air-to-sur- 
face attack missile, in production at 
Martin Co.'s Orlando Division here for 
the Air Force, Marine Corps and Navy. 

Missile deliveries to the Navy which 
originally developed the requirement 
and awarded the first production con- 
tract, have been on schedule for 29 
consecutive months. Spares and logis- 
tic support items have been on schedule 
for 37 months. 

Air Force Bullpups have been de- 
livered on time since the inception of 
the program almost four years ago. 
Both documentation and hardware have 
been on schedule for 47 months. 

Customer reliability specifications 
have been exceeded in all production 
missiles for the past four years. One in- 
dication of the importance of built-in 
reliability: Martin guarantees that the 
missile will accept guidance after launch- 
ing. 

While these marks have been 
achieved, the cost of the production 
Bullpup missile has dropped steadily 
since it entered production. Today's 
rounds cost only one-third of the price 
of the first production missiles. 

This record has been the end product 
of a Martin team approach that starts 
with General Manager G. T. Willey and 
goes through the current Bullpup pro- 
gram manager, Lee Schaidt, right down 
to the girls operating soldering ma- 
chines on the production floor. 

The missile first became operational 
just three years ago, when it joined 
aircraft of the Seventh Fleet on sta- 


tion in the Pacific. Since then, it 
has been in a continual program of 
product improvement and cost reduc- 
tion, which has seen the introduction of 
new models to the two contracting serv- 
ices at considerable cost savings. 

During the first year of missile 
production, Martin cost-reduction work 
saved the Navy almost $7 million. 
Bullpup Models 

Air Force, Marine Corps and Navy 
are buying a variety of Bullpup models 
under a number of different names 
and designations. There has been his- 
toric confusion in the program because 
of other code names, such as Bulldog 
and White Lance, which have been 
connected with the Bullpup. Further 
complication comes from the “new” 
Bullpup, which has neither name nor 
designation available now; the only 
certainty is that its designation will not 
be the next, logical one. 

Currently, there are six recognized 
Bullpup versions in production, in 
development, or under contract: 

• Navy ASM-N-7a, also known as Bull- 
pup A. This 11-ft. long missile has a 
one-foot body diameter, carries a 250-lb. 
conventional high-explosive warhead 
over a range of three to six miles at 
speeds above Mach 2. It weighs 571 lb. 
In Navy installations, control comes 
from a "bang-bang" system, in which 
control deflections are always full, but 
applied only for an instant of time. 

• Air Force GAM-83A, basically identi- 
cal to the Navy ASM-N-7a. The dif- 
ference is that the GAM-83A uses a 
proportional control system for com- 
manding control-surface deflections, so 


that partial deflections can be held for 
long periods of time. This model was 
originally named White Lance by 
USAF, which wanted to avoid using 
the Navy name. 

• Navy ASM-N-7b, also called Bullpup 
B. This version is 13.6 ft. long, has an 
18-in. body diameter and weighs 1,785 
lb. It carries a 1,000-lb. conventional 
high-explosive warhead over a range 
from three to nine miles at speeds above 
Mach 2. 

• Air Force GAM-83B, generally called 
the Nuclear Bullpup. The “B" in the 
designation makes it easy to confuse 
with the Bullpup B series. It is really 
not one of these, but more nearly 
resembles the Bullpup A. The GAM- 
83B is basically an -83A with length- 
ened center body section to contain 
the nuclear warhead, fusing and arming 
systems. In addition, the -83B will use 
an offset-firing guidance system, with 
which the pilot can control the missile 
from a parallel course, thus increasing 
the distance between the launching 
aircraft and the nuclear detonation. 

• Air Force TGAM-83, the training 
missile for the Bullpup. This model 
uses a five-inch diameter HVAR (High- 
Velocity Aircraft Rocket) driving a 
simplified guidance head which gives a 
total aerodynamic performance identi- 
cal to a full-size missile. This training 
weapon started as a Navy idea, but 
when that service couldn’t fund the 
development, USAF picked it up. Mar- 
tin’s Orlando operation was crowded, 
so the work was done at the Baltimore 
division. Navy has indicated it will 
buy some when USAF signs them off 
as qualified. Cost of the training 
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Reliability 

missile is about one-quarter of that of 
the Bullpup missile it simulates. 

• Air Force "New” Bullpup, which will 
not carry the logical designation of 
GAM-830. This program was initiated 
last week under a $500,000 letter con- 
tract with the Air Force, covering re- 
search, development and testing of the 
new model. Bendix Corp. has been 
named associate contractor with Martin 
in a departure from previous practice. 
New nose section and guidance system 
will be required, hinting at specialized 
missions or targets. One speculation: 
the missile wdl be able to home on 
actively radiating targets, such as radar. 

The’ Bullpup now is a fair-weather 
bird. But there is a program under 
way to develop night and all-weather 
guidance systems. One of these will be 
used on the Grumman A2F Intruder 
series of aircraft, which will use the 
Bullpup for strikes against targets 
illuminated by the radar in the launch 
aircraft. The display information will 
be shown on the A2F’s Diane console— 
an integrated display system that pre- 
sents environment and target features. 

About a year ago, the Navy an- 
nounced the first night firing of the 
Bullpup against a target illuminated by 
a 70-million candlepower searchlight, 
presumably carried by the launching 
aircraft. It was fired at the Pacific Mis- 
sile Range; the Navy said it . . 
splintered its target dead center". 

Other guidance systems have been 
tried; one of these was the TVIG type 
(Television and Inertial Guidance). 
In this system, one of three being 
tested for Bullpup at one time, the iner- 
tial reference came from television iden- 



SKETCHES COMPARE relative size of Bullpup A, left, and Bullpup B. 
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THE RIGHT O-RING EVERY TIME 

...out of your own stock room! 

NO LOSS— NO MISTAKES— SIMPLE, EASY AND CONVENIENT... 

Parker’s new O-ring Parker-Pak* now makes it possible for you to have the exact O-rings you need for 
maintenance repairs, overhauls, emergencies, etc. Each ring is clearly identified and individually packed 
in a sealed plastic envelope, which remains sealed until ready to install. There are ten of these in each 
pack, especially designed for "pegboard" display. You get extra time saving convenience plus the certainty 
of getting exactly the right 0-ring for the job -because you buy only what you need. 

We'll be glad to tell you more about how this program can work for you to save paper work, time, and 
trouble. Just send for new descriptive brochure "Parker-Pak*" or, if you prefer, call on the phone now. 

CALL ONE OF THE DISTRIBUTORS LISTED BELOW FOR INFORMATION ON PARKER-PAK* 0 RINGS 



iSEiT 




BfflSSsa--"' 


i pa< 

ht applied for. I Culver 


rker SEAL COMPANY 

City, C 





ENGINEER-MANAGERS 



HONEYWELL R&D PERFORMANCE proves the effectiveness of 
its Command Control systems. Charts above show (A) predicted 
vs. demonstrated reliability— Honeywell has equalled orbettered 
predicted reliability on all major aerospace systems; (B) delivery 


performance on R&D contracts at Honeywell Aero Division. 
Minneapolis; (C) cost performance on completed R&D contracts, 
and (D) cost performance on current R&D contracts. Note the 
cost performance improvement between charts (C) and (D). 


PERTCost Tie-In 

R&D Command Control at Honeywell is 
dynamic— improvements are continually 
underway. One of these improvements is 
the development of a standard relation- 
ship between Honeywell cost control 
techniques and recognized technical 
progress evaluation techniques like PERT 
(Program Evaluation and Review Tech- 
nique). Basicallysimilarconcepts underlie 
both of these systems; consequently, 
they are highly compatible. Their marriage 
promotes simultaneous evaluation and 
control of cost and technical progress— a 
large step toward the ultimate goal: keep- 
ing performance and costs on target. 

Application of these developments to 
Honeywell military and space programs is 
advancing the state of the art in R&D 
management and maintaining Honeywell's 
reputation for leadership in this field. 


5 concepts are key to Honeywell R&D Command Control 


Simply stated, these five basic 
ideas underlie the management 
systems that provide effective R&D 
control at Honeywell: 

Creative work can be managed. 
R&D Command Control experience 
has convinced Honeywell engi- 
neers of this. 

Control must be at the point of 
occurrence. The front-line super- 
visor is in the best position to correct 
problems where they occur. 
Technical progress and cost con- 
trol are inseparable. Command 
Control combines both cost and 


technical decision-making at the 
front-line level of supervision. 
Tasks must be managed in total 
project terms. Supervisors must be 
given the total project picture to 
produce action consistent with 
over-all program objectives. 
Problems must be detected early. 
Honeywell recognizes the high risks 
of R&D work and realizes that all 
levels of management, as well as 
the customer, must know of prob- 
lems early enough to take correc- 
tive action. Only in this way can 
overruns be minimized and sched- 
ule slippages prevented. 


KEEP R&D PROGRESS 

ANB COSTON ■MGEI AT HONEVWELL 


Unique approach controls costs and deliveries 
without inhibiting creativity 


Five years ago Honeywell determined 
that conventional R&D management 
techniques would be unable to cope 
with the growing complexities of Honey- 
well's aerospace programs. The myriad 
of project tasks needed closer manage- 
ment control. Business managers were 
too far removed from their engineering 
counterparts to keep tabs on hundreds 
of daily problems. 


The solution? Put business control 
tools and responsibility in the hands of 
the “front-line" project engineer— in 
short, control at the point of occurrence I 
Honeywell calls it R&D Command Con- 
trol. The results? Honeywell's expanding 
Minneapolis aerospace operations: 

• Reduced engineering burden rate 
11% by the end of last year. 

• Controlled costs to within 1% of the 


net amount quoted on R&D programs 
over the past two years. 

• Achieved, or bettered, predicted sys- 
tem reliability on every major aerospace 
program. 

• Improved. delivery performance— de- 
linquencies on R&D contracts were re- 
duced to five per cent in 1961. 

This indicates that contrary to popular 
belief, invention can be managed— with- 
out impairing creative performance— 
when engineers are given responsibility 
for the business management of their 
projects. And what's more, time and 
cost schedules are met! 



Honeywell R&D control 
applied to these 
major programs 

With the awarding of the Apollo contract. 
Honeywell is now a major contractor on 
the Apollo, Mercury, Gemini, and X-15 
manned space programs. 

Honeywell's space vehicle experience 
began with the inertial reference system 
for Vanguard. Subsequent assignments 
include the attitude stabilization and 
control system for Project Mercury; the 
3-axis reference systems for Titan, 
Agena B, Thor Delta; guidance and con- 
trol system for Scout; inertial platforms 
for Polaris; inertial guidance for Centaur; 
flight control systems for Apollo and 
X-15. 

For more information concerning 
Honeywell's R&D management control 
techniques contact Honeywell. Military 
Products Group. Minneapolis 8, Minne- 
sota. This advertisement is paid for by 
Honeywell, not from government funds. 


Honeywell adds unique management 
techniques to conventional ones 


To implement its Command Control con- 
cepts, Honeywell uses six management 
techniques. Three are fairly common: 

1. Progress Measurement, (via Mile- 
stone, Line of Balance or PERT) 

2. Reliability Engineering, (a staff 
operation, with specialists assigned 
directly to projects at their outset) 

3. Value Engineering, (a combined 
educational-operational function where 
specialists guide committee appraisals 
of selective design cost problems) 
Honeywell's experience in the simulta- 
neous handling of many complex R&D 
projects has resulted in the evolution of 
three additional techniques, all unique 
with Honeywell: 


1. Project Responsibility. Each front- 
line supervisor is held accountable for 
the success of his specific task— and 
the total project. 

2. Project Cost Record. The front-line 
supervisor receives a running cost 
breakdown including predicted cost at 
completion vs. target within twoworking 
days after costs are incurred. This permits 
early prediction of problems and quick 
remedial action which assure overall 
benefits to the project. 

3. Design Process. This is a standard 
orderly sequence, not of operations, but 
of decisions, communicated in a way 
that aims the full experience of the 
organization toward obtaining the high- 
est probability of success. 


Honeywell 


ENGINEERING ADMINISTRATORS: Explore new professional opportunities— write Honeywell, Minneapolis 40, Minn. 





French Test Postal Rocket 


Proposed postal rocket, which has been under development for several years by the French 
I Hist office, lias been drop tested from French bomber. Missile, buiit by Latecorc Co., 


for Bullpup requires that the missile 
have an over-all high reliability, with a 
percentage figure defining the mcan- 

S of "high." Part of the relia- 
ty requirement is that the missile 
accept guidance signals after they are 
launched. 

The missile was originally designed 
with preflight test equipment so that 
guidance-signal acceptance could be 
checked before launch. But this proved 
so unnecessary that Martin and the 
Navy agreed, after sufficient data had 
accumulated, to remove the require- 
ment for preflight test and scratch the 
equipment from the contract. 

Bullpups leave the factory and are 
not checked again before flight. Proof 
missiles arc selected from each produc- 
tion lot and fired to check compliance 
with the specifications. If they don't 
meet the requirements, the entire lot 
goes back to Martin for rework. If they 
do meet the reliability' percentage, the 
entire lot is considered reliable and is- 
sued to the fleet as ammunition. 

Martin sources say the Bullpup pro- 
gram to date has shown reliability fig- 
ures well above the Navy requirement 
which, they point out, was a high one 
in the first place. 

Bullpup goes to its user in three sec- 
tions: nose, center and afterbody. The 
afterbody and center section are joined 
in the magazine on board ship; they are 
transported to a missile assembly area 
and the nose section is joined to the 
rest of the missile. 

The body is hung on the launcher, 
and then the wings and canard controls 
are clamped in place. 

Bullpup Carriers 
The Bullpup is operational on two 
USAF aircraft— the North American 
F-100, which carries two of the missiles, 
and the Republic F-105, which carries 
two or four Bullpups. It is to go on 
the F-110A, a version of the McDon- 
nell F4H Phantom 2 to be built for the 

The Navy's North American FJ-4B 
carries five Bullpups under the wings, 
two under one side with a guidance pod. 
and three under the other. The Douglas 
A4D also is armed with Bullpups, carry- 
ing one under the fuselage and one 
under each wing. The Bullpup is 
scheduled to become an operational 
weapon with the Chance Vought F8U- 
2NE, the McDonnell F4H and the 
Grumman A2F. 

Under NATO production plans. 
Bullpup will be built by a European 
team, and will arm aircraft of Norway, 
Denmark and Turkey. It will also be 
used on the Royal Navy's Blackburn 
Buccaneer, Vickers Scimitar and de 
Havilland Sea Vixen. 

All Bullpup missiles built so far con- 
sist of three basic components: nose, 
center section and afterbody. Only the 


nose is basic to both Bullpup A and B 
series, and it is interchangeable from 
one to the other. 

The nose has an ogival shape, is 
about 3.5 ft. long and has a base diame- 
ter of one foot. It mounts four canard 
control surfaces about two feet back of 
the nose tip; these controls have a 
delta-wing planform and a double- 
wedge airfoil section. 

Inside the nose are housed the com- 
mand receiver and the complete control 
system. Signals from the launching air- 
craft are received and translated for the 
control package. Actuators move the 
control vanes which produce aerody- 
namic forces and moments to guide the 
Bullpup. 

Center section is currently made in 
three forms which go with each of three 
different types of missiles. The first, 
for Bullpup A and GAM-83A, is a cyl- 
inder one foot in diameter and about 
four feet long. It carries a 250-lb. con- 
ventional high-explosive warhead. 

Second version of the center section 
is for Bullpup B. It expands from a 
one-foot diameter to an 18-in. diameter 
by means of a truncated-cone transition 
section at the forward end. Over-all 
length of the B center section is about 
4.5 ft. It carries a 1.000-lb. conven- 
tional high-explosive warhead. 

Third type of center section is made 
for the GAM-8 3B, the nuclear Bullpup. 
It has the basic onc-foot diameter of 
the Bullpup A series, but has an in- 
creased length to house the nuclear 
warhead. 

The afterbody is being produced in 
two versions. First of these is for the 
Bullpup A and the GAM-83B. It is one 
foot in diameter and about 3.5 ft. long. 
Four truncated-delta fixed surfaces are 
mounted externally on the afterbody: 
span of the surfaces is about 3.3 ft. 


The packaged rocket powerplant is car- 
ried internally. 

Second afterbody section, built for 
the Bullpup B, matches the 18-in. di- 
ameter of that larger weapon, and is 
about 5.6 ft. long. It also mounts four 
fixed surfaces but these have trapezoidal 
planforms with raked tips. Span of the 
surfaces is about four feet. The after- 
body carries packaged powerplant intcr- 

Packaged Power 

Two packaged liquid-propellant 
rocket engines have been developed 
and produced for the Bullpup program 
by Reaction Motors Division of Thiokol 
Chemical Corp. Bullpup A missiles now- 
are powered bv the 12,000-lb. thrust 
LR58-RM-2 engine, with a total burn- 
ing time of a few seconds. Bullpup B 
missiles arc driven by an LR62 engine, 
with a higher thrust and longer burning 
time than the LR58. 

Both these engines burn an amine 
fuel with inhibited red fuming nitric 
acid as oxidizer. A double-base solid- 
propellant pressurizes the high-strength 
aluminum tankage to drive fuel and oxi- 
dizer to the combustion chamber. An 
initiator cartridge, inserted as a final 
step during missile assembly process, 
starts the engine cycle. 

Engine comes up to full thrust within 
one-tenth of a second after the initiator 
fires. The combustion chamber is 
cooled regenerativelv by the amine fuel: 
the chamber is also coated with ceramic 
over the throat and nozzle sections. 

Both powerplants were designed for 
a five-year storage life. Storage tempera- 
ture range requirement is — 80F to 
165F; firing requirement is the stand- 
ard — 65F to 165F. 

Handling and storing of the engines 
pose no special problems, and they may 
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Raytheon / Laser Military Systems Applications 


One of the first to develop an operating laser, 
Raytheon has since directed its efforts toward high 
energy lasers for systems applications. Ruby, other 
solid-state materials and gas lasers are being studied 
to determine their ability to produce pulsed or cw 
coherent light. Raytheon’s extensive background in 
designing power supplies for high power microwave 
equipment has rapidly advanced its laser development. 
Application of laser principles now being explored 
at Raytheon include communications, illumination, 


aids in imaging, underwater systems, airborne altim- 
etry, guidance/velocity sensing, ranging/detection 
systems and weaponry. 

On request, Raytheon will demonstrate its equipment 
and discuss laser military and systems applications. 
For complete details, write: Raytheon Company, 
Equipment Division, Department 8039, Wayland, 
Massachusetts. 
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be shipped either loaded or unloaded. 
Six-foot drop testing is a requirement 
for qualification of the powerplants. 

Concept of the packaged engine was 
developed to an advanced degree by 
German powerplant engineers during 
World War 2, and was continued in 
the U. S. after the end of the war. U. S. 
Navy’s Bureau of Aeronautics spon- 
sored a design contract in 1950 to de- 
velop such a packaged engine with the 
capability of being handled like solid- 
propellant engines or a round of am- 

RMI developed the concept; current 
production engines are essentially the 
same as the original studies done in 
1950. Two years later. RMI received 
a BuAcr contract for development and 
test of packaged engines, and continued 
this work through firings of a 4,000-lb. 
thrust, three-second burning time en- 
gine. 

BuAcr requested proposals for the 
Sparrow 5 powerplant late in August. 
1956, specifying a packaged engine for 
the job. RMI won the contract and 
started development of the engine in 
December that year. Development and 
military qualification were completed 
in two years, and the engine, desig- 
nated LR44-RM-2, went into produc- 
tion in August. 195S. The following 
month, RMI was awarded the contract 
to develop the Bullpup A engine. 
Program Dollars 

Total funding of the Bullpup pro- 
gram to date approximates SI 74 mil- 
lion. This figure is small bv standards 
generally applied to missile systems. 
But at the current production cost of a 
Bullpup— somewhere around $2,000— it 
represents a lot of missiles. 

The first production contract for the 
Bullpup was signed in March, 1958. 
Missiles made during that first year of 
production cost three times the current 


figure, and costs arc still being reduced 
under a series of programs spearheaded 
bv Martin Orlando General Manager 
G. T. Willey. Cost curves on the Bull- 
pup decorate walls at Orlando. But in- 
stead of dollars, the markers on the 
curve of cost against time are little cut- 
outs of automobiles. At the upper left- 
hand comer is a Cadillac; at the lower 
right, a Chevrolet; "The cheapest one”, 
says Willey. Officially, the next step is 
indicated with a cutout of a Volks- 
wagen, but in one office, the cost chart 
has been extended across its border and 
onto the wall. At the end of the line 
is a cut out picture of a child's tricycle. 

Recently the Navy has brought W. L. 
Maxson Corp. into the Bullpup pro- 
gram as an intended second production 
source. The plan for Maxson's partici- 
pation is similar to the one Navy set 
into operation on its Sidewinder pro- 
gram. 

Development Program 

Maxson is now building Bullpup 
components, as part of a development 
program to get fully qualified compo- 
nents for the missile.’ After Maxson has 
met those requirements with its units, 
it will be considered a qualified produc- 
tion source, and asked to bid against 
Martin on the next production order for 
a batch of Bullpups. 

The best price will get the larger 
percentage of the contract, with high 
bidder getting the remainder of the con- 
tract. Navy feels it will achieve cost 
savings this way, Maxson welcomes the 
opportunity to focus its talents on the 
problem. Martin believes it will be in 
good shape to win future competition 
because of its eight-year lead in experi- 
ence with the weapon. 

The concept of the Bullpup was one 
of the outgrowths of lessons learned in 
Korea. These particular lessons were 
learned the hard way by Task Force 77, 



What’s 
so special 
about your 
problem ? 

That’s exactly what we would like 
to find out. Especially if it involves 
valves for missiles, aircraft or 
ground support equipment. This 
has been our business for 21 years 
at TACTAIR. Precision is our habit 
—in design, in manufacture... on 
“specials”, on “standards”. Two 
examples: 
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DC to 5000 cycles 
over an amplitude 
of 4 peak to peak 

NEW SANBORN "650" SYSTEM 


OFFERS DIRECT READOUT, 8 TO 24 CHANNELS, ALL SOLID STATE CIRCUITS, FOR RACK 


MOUNTING OR INDIVIDUAL CASES. 


SENSITIVITY 20 m< 


INPUT RESISTANCE 100,000 oh 


E PERFORMANCE I 



Here’s the one system that lets you record inputs from DC to 
5 KC within 3 db at 4' peak-to-peak amplitudes, without 
changing galvanometers. The “650” system consists of an 8- 
channel medium gain, general purpose amplifier unit driving 
a high speed, high resolution optical oscillographic recorder. 
It can be easily built into your system, packaged in a mobile 
cabinet or housed in individual cases. The single-chassis, V 
high amplifier module has 8 separate channels, complete from 
floating and guarded inputs to galvanometer outputs; each chan- 
nel comprises a front end modulator and input transformer, 
carrier amplifier, demodulator, filter and driver amplifier. 
Power Supply and Master Oscillator Power Amplifier are 
built-in. All amplifier elements are plug-in transistorized 
units for easy servicing. 

Immediately readable recordings are made on 8" wide daylight- 
loading ultra-violet-sensitive charts which require no chemical 
development. Features of the 1214' high recorder unit in- 
clude 9 electrically controlled chart speeds from 14' to 
100'/sec; calibrated monitoring screen; automatic trace iden- 
tification and timing lines at 0.01 or 0.1 sec. intervals; 
amplitude lines spaced 0.1' apart which can be blanked from 
]4, Vi, H or all of chart. Recorder is available with an 
8-, 16- or 24-channel galvanometer block which is then 
equipped with the number of galvanometer elemehts 
desired by the customer. Either the Recorder or Ampli- 
fier are also available as individual units for use with 
other equipment. 


COMPANY 


operating off Korea’s east coast in late 
1951, striking against Communist strong 
points with the time-honored dive- 
bombing method that the U. S. Navy 
had pioneered about twenty years be- 

Task Force 77 was assigned to ana- 
lyze its own bombing effectiveness and 
cost and to recommend a better way if 
it were indicated. Casualties, aircraft 
losses, battle damage and target damage 
were among the manv factors consid- 
ered during the analysis. The final 
answer underlined one conclusion. Dive- 
bombing with aircraft was too costly in 
men and materiel. 

Problem Solved 

The Navy believed that simply using 
a new bombing technique wouldn’t 
solve the problem, either, unless a new 
type of weapon became available, Tire 
dilemma found resolution in the Bull- 
pup program, which began with an in- 
dustry-wide competition in 1954. 

Martin won the competition and an 
initial $2,670,000 from the Navy. Five 
years later, the first Bullpup missiles be- 
came operational with Squadron VA- 
212, flying North American FJ-4B Fury 
aircraft off the USS Lexington with the 
Seventh Fleet in the Pacific Ocean. 
These early rounds were powered by a 
solid-propellant rocket motor, installed 
as an interim measure until the final 
production LR58 engines became avail- 
able. These solid engines were made at 
the Nasal Propellant Plant in Maryland. 


Navy Tests Rocket 
Communications Relay 

Naval Electronics Laboratory has 
demonstrated use of a near-standard 
Terrier surface-air missile system to 
launch a rocket-borne communications 
relav for long-range emergency fleet 
communications by VHF radio'. 

The test rocket, called Vista 500, 
consisted of a standard General Dy- 
namics Terrier booster and a Marquardt 
Asp 4 second stage launched from a 
standard Terrier launcher at Pt. Argu- 
ello, Calif. 

The 60-lb. communications experi- 
ment payload designed and constructed 
bv Naval Electronics Laboratory in- 
cluded a single-channel transmitter 
which sent a tapc-recordcd signal that 
was received at the San Diego. Calif., 
headquarters of the laboratory. No ac- 
tual attempt to relay messages between 
ground stations was reported bv the 
Navy. 

The payload stage achieved a top 
altitude of' 170 mint. mi. and impacted 
100 naut. mi. downrange at the end of 
a 10-min. flight. It was the first time 
the rocket combination had been flight- 
tested. No further tests are planned. 


PRODUCTION BRIEFING 


North American Aviation’s jet utility 
transport, designated T-39 by USAF 
and T3J by Navy, has received an air- 
worthiness certificate from Federal Avi- 

Marquardt Corp. has received a 
S171.495 contract from National Aero- 
nautics and Space Administration to 
determine applicability, limitations and 
selection of various cooling techniques 
for combustion chambers of liquid pro- 
pellant rocket engines designed for use 
in orbital or trajectory correction, or- 
bital rendezvous and lunar and plane- 
tary takeoff and landing. Cooling meth- 
ods to be analyzed include radiative, 
ablative, regenerative, transpiration, ce- 
ramic and partial ablative lining. 

Fairbanks Morse & Co., Beloit, Wis., 
subsidiary of Fairbanks Whitney Corp., 
will build 1 s Polaris missile hoists and 
associated equipment for the Navy un- 
der a $650,000 contract. The hoists 
arc used in handling missiles between 
docks and submarines, docks and sub 
tenders, tenders and subs and re-supply 
vessels and tenders. 

Wyle Laboratories has completed 
construction of a high-flow liquid hydro- 
gen test complex at the company’s 
Nora), Calif., cryogenic facility. The 
new facility includes a 1 3,500-gal. liquid 
hydrogen storage vessel and a 3,000 psi. 
helium compressor station for pressuriz- 
ing and purging. System, which can 
calibrate flow rates up to 10 lb./sec., is 
presently being used in a liquid hydro- 
gen mass flowmeter evaluation program 
for Marshall Space Flight Center. 

Sierracin Corp., Burbank, Calif., has 
purchased from Pacific Airmotive Corp. 
exclusive U.S. and Canadian rights and 
license for the Spraymat aircraft ice pro- 
tection process, owned by D. Napier & 
Son, Ltd., of England. 

Wiancko Engineering Co., Pasadena, 
Calif., will supply equipment to check 
out and calibrate pressure instrumenta- 
tion and transducers in the Saturn space 
vehicle program under contracts total- 
ing $78,085 from the National Aeronau- 
tics and Space Administration. 

North American Aviation’s Auto- 
netics Division will provide computers, 
ancillary equipment and ground sup- 
port equipment for the Dvna-Soar space 
glider’s inertial guidance system under 
a contract exceeding SI. 5 million from 
Minneapolis-! loncywcll Regulator Co.’s 
Aeronautical Division. 
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High flow at 
5,000 psi 

pneumatic solenoid valve 
for aero-space vehicles 

THE new Valcor solenoid valve, 
Series 387, was developed and is 
currently bei ng qual ified especia lly 
for the aero-space industry's new 
super rockets, where high op- 
erating pressures, combined with 
extreme temperature variables, 
must be controlled... exactly! 

A major aspect of this valve 
design is its flow characteristic: 
the Series 387 has, we believe, 
the lowest pressure drop of any 
poppet valve! Designed for fuel, 
hydraulic and pneumatic applica- 
tions, its co-axial feature allows a 
high rate of flow at 5,000 psi, at 
temperatures ranging from — 65"F 
to 4-500-F. 

Series 387 is considerably 
smaller than comparable valves 
capable of equal flows at 5,000 
psi. Smaller size and co-axial 
design drastically simplify its 
installation. 

The unusual bulkhead mount 
design allows the valve to function 
through vibration up to 20G and 
shock loads up to 40G. And its 
unique valve seat design enables 
the unit to withstand the erosive 
effects encountered in high pres- 
sure, high flow pneumatic systems. 

Write or call today for full 
details and ask for a copy of 
Valcor's catalog, “Valve Selections 
for Aero-Space Applications". 



VALCOR ENGINEERING CORP. 

5394 Carnegie Avenue, Kenilworth, N. I. 
CH 5-1665 (Area Code 201) 




When long-duration manned space flights begin, as- 
tronauts will travel in a craft with interior environ- 
ment provided by a mechanical life-support system. 

This environment must be precisely controlled 
to provide a constant supply of fresh air through- 
out the entire mission. An important part will be 
a regenerable CO2 removal system, such as re- 
cently developed by Hamilton Standard Division 
of United Aircraft Corporation. With it aboard, 
carbon dioxide exhaled by occupants of the space- 
craft is trapped and dumped into space. 

Within this CO2 removal unit, valves are oper- 
ated by three Barber-Colman NYLC electro- 


mechanical actuators, which, along with the entire 
system, have undergone hundreds of hours of 
successful testing with a three-man load in 
Hamilton Standard’s “Moon Room.” Further 
tests are also scheduled by NASA. 

The NYLC series of actuators has helped reduce 
weight and size in many other critical applications. 
Write for bulletins describing this dependable 
actuator or consult the Barber-Colman engineer- 
ing sales office nearest you: Baltimore, Boston, 
Dayton, Fort Worth, Los Angeles, J?'» 

Montreal, New York, Rockford, San 
Diego, Seattle, Winter Park, Fla. 
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BARBER-COLMAN COMPANY 

DEPT. E. 1422 ROCK STREET. ROCKFORD, ILLINOIS 
AIRCRAFT AND MISSILE PRODUCTS: AIR VALVES. ELECTROMECHANICAL ACTUATORS, TEMPERATURE 
CONTROL SYSTEMS. POSITIONING SYSTEMS. SOLENOIDS. TRANSDUCERS AND THERMOSTATS. 
SPECIAL GROUND TEST EQUIPMENT. POLYFORM ELECTROMAGNETIC SHIELDING 


AVIONICS 



F AA Studies New Anti-Collision T echnique 


By Philip J. Klass 

Washington— Promising new tech- 
nique for an airborne collision avoidance 
system, based on use of an airborne pre- 
cision time reference, is being investi- 
gated by several companies. 

Federal Aviation Agency is expected 
soon to award a contract to National 
Co., Malden. Mass., to conduct feasi- 
bility experiments on the new “time- 
reference" technique. Several other 
firms, including an aircraft manufac- 
turer, are studying the technique, an 
Air Transport Assn, spokesman says. 

Flight tests of several previously pro- 

E oscd anti-collision system techniques 
arc recently been completed by the 
FAA’s National Aviation Facilities Ex- 
perimental Center (NAFEC) at Atlantic 
City. Tests demonstrated the feasi- 
bility of two design concepts and the 
lack of suitability of another, according 
to FAA’s James Muncy, head of Re- 
search & Development Service's colli- 
sion prevention section. 

Here are the results of the FAA tests, 
and the current status of the anti-colli- 
sion system techniques: 

• Bendix Radio ground-bounce ranging 
system, using the ratio of intruder range 
to closing rate to determine whether a 
collision hazard exists, demonstrated its 
basic feasibility in a series of 28 flight 
tests conducted at NAFEC. (For de- 
scription of Bendix system, see AW 
Feb. 1 5, 1960, p. 67.) The ground- 
bounce ranging technique, used to deter- 
mine distance to an intruder aircraft, 


demonstrated satisfactory performance 
over a variety of ground conditions, 
eliminating doubts that it might not 
provide the required accuracy. The 
major obstacle to implementation of the 
Bendix system is the fact that it requires 
a bandwidth of about 1 5 me. in the 380 
to 600 me. portion of the radio spec- 
trum, not now assigned for aviation use 
and heavily crowded with other users, 
'lbc 470 me. to 890 me. band, assigned 
to UHF television, is relatively unused 
at the moment, but the Federal Com- 
munications Commission is anxious to 
expand its use and therefore is not likely 
to relinquish a 1 5 me. portion of the 
band for aviation purposes. 

• Sperry Gyroscope flush-mounted lunc- 
berg lens antenna, considered a critical 
portion of the interrogator-transponder 
type of collision avoidance system which 
company has proposed, demonstrated 
satisfactory coverage and azimuth reso- 
lution in recently concluded FAA flight 
tests. The agency recently awarded 
Sperry a $300.000’ contract whose end 
objective is to produce a flvablc proto- 
type proximity warning indicator for 
flight evaluation early in 1964, and a 
similar prototype of an automatic col- 
lision avoidance system for flight test 
early in 1965. (The proximity warning 
indicator only alerts the pilot to the 
presence of an intruding aircraft and 
displays its bearing and possibly its 
range whereas the collision avoidance 
system includes a computer to evaluate 
the collision hazard and to detennine 
the required evasive maneuver direc- 


tion. Tlic Sperry system would operate 
in the K„ band, around 15,700 me., 
where spectrum is available. The lune- 
bere lens which FAA tested is the heart 
of the Sperry system. It provides a flush- 
mounted azimuth scanning antenna 
and an omnidirectional transponder 
antenna in a single package and is sim- 
ilar to the unit for Sperry’s AN/APN- 
121 equipment used in USAF aircraft 
to locate aerial tankers for in-flight re- 

• Minneapolis-I loncy well infrared prox- 
imity warning indicator, currently un- 
dergoing ground tests at the Naval Ord- 
nance Test Station in China Lake, 
Calif., is scheduled to go to NAFEC 
this month for flight evaluation. Sys- 
tem is a cooperative type which in- 
cludes both an infrared scanner and a 
rotating infrared beacon for fully 
equipped aircraft. The 200-watt rotat- 
ing beacon, radiating both infrared and 
visible light, could replace the presently 
used rotating aircraft beacons. Honey- 
well hopes that the beacon will give the 
infrared system improved operating 
range over a self-contained system 
which must depend upon natural infra- 
red radiation from aircraft engines. (For 
description of Honevwell svstem princi- 
ples, sec AW Jan. 13, 1958, p. 38.) 

• Motorola proximity warning system, 
a cooperative type operating at VHF 
frequencies, proved unsuitable in recent 
FAA flight tests, according to Muncy. 
Shortcomings disclosed by the test in- 
cluded inaccuracies in bearing determi- 
nation and interference from other 
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Low rang 
(±1 g to ± 10 g). 


For perpendicular-to-base 
accelerations in the low-g range, 
CEC’s newest accelerometer, the 
Type 4-205, excels for missile applica- 
tions - detailed studies between launch 
and staging — and during static firings as 
well. • It is complementary to the 4-202 
and 4-203 across the page. Like them, it has 
le lowest cross axis response . . . smallest 
damping change with temperature . . . and highest 
resonant frequency of any comparable instrument 
available. And it is the smallest temperature-com- 
pensated transducer of its type (1.2" x 1.2" x 1.4"; 
weight under 4.5 oz). Operating temperature range is 
from — 70°F to -F300°F. ■ For more information, call 
your nearest CEC sales and service office or write for 
Bulletin CEC 4205-X2. 



CEC 

Transducer Division 

CONSOLIDATED ELECTRODYNAMICS 


VHF sources, Aviation Week was told. 
• Ultra-violet proximity warning sys- 
tem, similar to the Honeywell infrared 
system except that it would use a bea- 
con radiating in the ultra-violet region, 
has been ruled out as a result of propa- 
gation tests conducted by Eicon Lab- 
oratories of Boston under FA A contract. 
It had been proposed that ultra-violet 
might be feasible if the wavelength ra- 
diated was selected to coincide with 
that absorbed by the ozone layer of the 
earth so as to shield the system from 
solar radiation. But Eicon’s tests indi- 
cated that the maximum propagation 
range was less than six miles and fre- 
quently no more than two miles, provid- 
ing insufficient warning time. 

During the current fiscal year, I'AA 
funding of outside research and de- 
velopment in the anti-collision system 
field has amounted to approximately 
S450.000. 

Airlines Active 

Air Transport Assn., which spear- 
headed efforts to develop proximity 
waming/collision avoidance systems 
prior to the FAA’s entry' into the field 
several years ago, is not completely sat- 
isfied with the priority which the agency 
hasgiven the program in the past. 

The ATA recently has formed a 
group to study the current status of 
available techniques and to recommend 
possible action to its airline members. 
Three manufacturers, which are major 
suppliers of airline av ionics equipment, 
are participating in the ATA study. 
They are Bcndix. Collins Radio and 
Radio Corp. of America. 

Collins has devised a digital com- 
puter program which it believes can 
be used to evaluate the effectiveness 
and false-alarm dangers of different 
basic anti-collision system techniques. 
Through the cooperation of the FAA, 
magnetic tape records of tenninal area 
traffic control problems run on the large 
NAFEC simulator will be used as realis- 
tic inputs to the computer, together 
with the characteristics of the particular 
anti-collision system under evaluation. 

Computer Evaluation 

Initial Collins computer evaluation 
is being carried out on the Bendix 
ground-bounce ranging type system. Re- 
sults are expected to be presented at the 
next meeting of the ATA anti-collision 
group in Cedar Rapids, Iowa, scheduled 
for mid-May, according to ATA’s Frank 
White. The group also plans to inves- 
tigate the new time-reference technique 
and systems based on use of interro- 
gator-transponders, such as the Sperry 
system, White says. 

Details on the new time-reference 
type of anti-collision system arc closely 
held for proprietary reasons, but the 
basic principles can be described. Heart 
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of the system would be an airborne pre- 
cision time standard, with an accuracy 
of about one part in one billion (10”) 
or 10 billion (10"'). The cesium atomic 
clock, such as units produced by Na- 
tional Corp. and ITT Federal Labora- 
tories, could provide such accuracy, but 
their weight and cost appear excessive 
for this application, most observers be- 
lieve. However, recent progress in de- 
sign of extremely stable crystal oscil- 
lators suggests that they might provide 
the required accuracy, if periodically re- 
synchronizcd from ground stations. 

The technique requires that each air- 
craft time reference be synchronized 
with those in all other aircraft to within 
a fraction of a microsecond (millionth 
of a second). 

To illustrate the principle of opera- 
tion, assume that each second of time 
is divided into 1,000 millisecond incre- 
ments. Also, that the instant for any 
aircraft to transmit its anti-collision 
warning signal, which lasts for only a 
couple of microseconds, is at the begin- 
ning of one of the 1,000 millisecond 
increments. Thus the transmission 
times during any minute of the day 
would be 00.001', 00.002, 00.003, . . . 

01.001, 01.002, 01.003, . . . 02.001. 

02.002, 02.003 . . . etc. 

Each equipped aircraft would be as- 
signed a specific time slot during which 
if, and it alone, will transmit its colli- 
sion warning signal. For example, air- 
craft "A" would always transmit in the 
first slot: 00.001, 01.001, 02.001. 
03.001 . . ., while aircraft "B" would 
always transmit in the second time slot: 
00.002, 01.002, 03.002 . . . Aircraft 
”C” would always transmit in the third 
slot, Aircraft “D" in the fourth and so 
on. The timing of each aircraft's trans- 
mission would be controlled by its pre- 
cision airborne time reference. 

Assuming that each airborne time 
standard maintains the required accu- 
racy, a thousand aircraft in a given area 
could each transmit a collision warning 
signal once every second, based on the 
illustrative numbers selected above, but 
only one aircraft would be transmitting 

Immediately following each trans- 
mission. there would be a period of si- 
lence. during which a receiver in each 
aircraft would listen for pulses from 
other aircraft in the vicinity. When 
such a pulse is received, the aircraft re- 
ceiver determines the time interval 
from the last transmission time slot, 
from which it can establish the distance 
to the intruding aircraft based on the 
time required for its signal to reach 
own aircraft. 

For example, if the signal arrives at 
own aircraft at time 00.001200, it has 
arrived approximately 200 microseconds 
after the last transmission time slot as- 
signed to any aircraft. Since radio 


Medium to " 
high(±5gto±500g) 
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Type 4-202 measures accelera- 
tions perpendicular to the mount- 
ing surface; Type 4-203 measures 
those parallel to the base. Both trans- 
ducers are ideal for mobility studies 
and missile launch and staging measure- 
ments. ■ Also qualified as the smallest temper- 
ature compensated instruments of their type 
(just a cubic inch in size, less than 3 oz in weight) 
they have the same degree of low cross axis re: 
ponse, stable damping, and high resonant frequency 
as the 4-205. ■ All three transducers use CEC’s 
simple, ultra-compact unbonded strain gage sensing 
element that has a non-pendulous mass support virtually 
unaffected by cross axis vibrations — another reason for 
saying, “When you think of transducers— think of CEC.” 
More data? Write for Bulletins CEC 4202-X18and 4203-X8. 
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Specialists at Lukens spin the world's largest steel head 
shapes— up to 21 i/ 2 feet in diameter. ■ Lukens provides 
a single source for booster rocket components. Plates and heads are produced in ultra-high 
strength steels to precise missile requirements; in aircraft quality steels, titanium and 
other non-ferrous metals. Write for pricing and engineering data catalog, “Lukens Spun 
Heads." ■ Our technical staff is always available for consultation on materials selection, 
design and fabrication. Write or phone collect: Manager, Application Engineering, 49D Serv- 
ices Bldg., Lukens Steel Company, Coatesville, Pa. Phone: Dudley 4-6200. 

THE SPECIALIST IN PLATE STEELS 




SPERRY LUNEBERG lens antenna, heart of the company’s proposed anti-collision system, 
is installed on Federal Aviation Agency C-131, aft of nose wheel door. The cooperative- 
type system would use interrogator and transponder in each equipped aircraft to exchange 
information on each airplane's heading, speed and altitude. Inner portion of the antenna 
is omnidirectional for transponder use, while the outer ring contains a directional scanning 


waves travel approximately 1,000 ft. in 
one microsecond, the intruding aircraft 
whose signal arrives at 00.001200 is 
roughly 200,000 ft. away from own air- 
craft. The transit time would also be 
200 microseconds, and an intruder 
would be 200,000 ft. away, if its signal 
arrives at time 00.002200, 01.005200, 
or 59.199200. The system would not 
keep a catalog of transmission times as- 
signed to each aircraft because the iden- 
tity of the intruder is not important for 
anti-collision purposes. 

If there is another aircraft within 
linc-of-sight range of own aircraft, its 
signal would be received after its as- 
signed transmission time slot. 

The received signal in addition to 
providing information on intruder 
range contains a Doppler shift due to 
the relative velocities between the two 
aircraft. By comparing the frequency of 
the received signal carrier with the pre- 
cision oscillator used as a time refer- 
ence, this Doppler shift can be meas- 
ured and converted into relative clos- 

Vhe ratio of intruder range to its 
closing rate provides the same collision 
hazard evaluation criteria which is 
used, and has been tested, in the Bcn- 
dix ground-bounce ranging system. 

Only one other piece of information 
is required-the barometric altitude of 
the intruder. This can be obtained if 
each aircraft transmits several pulses, 
instead of one, using a code which indi- 
cates the airplane altitude. 

Present thinking is that the roll-call 


interval between successive transmis- 
sions by an individual aircraft would be 
about five to 10 sec., to avoid range de- 
termination ambiguities. 

The new technique may offer an im- 
portant advantage over the ground- 
bounce ranging system, in addition to 
being able to operate in the available 
portions of the radio spectrum. A sin- 
gle signal, arriving at own aircraft may 
provide sufficiently accurate data on in- 
truder range and closing rate whereas 
the ground-bouncing ranging technique 
requires up to 20 sec. of averaging of 
received signal to obtain usable data, 
reducing evasive maneuver time. 

The close synchronization required 
of all aircraft time standards appears 
possible by means of one or more of 
several promising techniques for peri- 
odic re-synchronization from ground 
stations, according to Muncy. 

An attractive byproduct feature of 
the new time-standard technique is the 
possibility that it might later grow into 
a traffic control/navigation system. 

If signal transit time is measured 
from air-to-ground, instead of air-to-air, 
by three or more ground stations, and 
triangulation is used, the ground sta- 
tions can precisely determine the posi- 
tion and altitude of each aircraft. 

Somewhat similar concepts of traffic 
control systems based on position fixing 
by a network of ground stations have 
been investigated by several companies 
in the past, including International 
Business Machines Corp., Lockheed and 
Thompson Ramo Wooldridge. 
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► New Microelectronics Firm— Molecu- 
lar Science Corp. will be set up in 
Menlo Park, Calif., to mass produce 
integrated semiconductor circuits em- 
bracing other microelectronic tech- 
niques, such as thin passive films, as 
weli. James R. Nall, previously with 
Fairchild Semiconductor Corp. and be- 
fore that with Diamond Ordnance Fuze 
Laboratories will be president; Desmond 
Spittlehouse, another former Fairchild 
employe, will be vice president. Firm is 
to be financed by Electronics Capital 
Corp., San Diego, and Universal Micro- 
tron Corp., Los Angeles. This will be at 
least the fifth semiconductor company 
organized on the San Francisco Bay pen- 
insula within the past IS months and 
the third integrated circuit maker 
formed by former Fairchild employes in 
the same period. 

► Communists Show Molectronics In- 
terest-Communist scientists arc start- 
ing to show an interest in microelec- 
tronics and molecular electronics, as 
evidenced by recent articles in their 
open literature, mostly reporting on 
techniques under investigation in the 
United States. An article, in Przeglad 
Tcchniczny (No. 14, 1961, p. 5) empha- 
sizes Wcstinghousc Electric work in 
molectronics which also is featured in 
the East German Radio und Femschen. 
(No. 10, 1960, p. 509.) 

► Slide Rule Calculates PERT Time- 
Small circular slide rule which can be 
used to calculate "expected time" from 
the figures for “optimistic," “pessimis- 
tic" and “most likely" times, has been 
developed by James Halcomb of Varian 
Associates, Palo Alto, Calif. Pert-O- 
Graph time estimate computer, can be 
purchased from Varian for SI .00. 

► Sperry Tries Ultrasonic Bonding-An 
ultrasonic bonding machine capable 
of connecting up to 50 microelectronic 
components simultaneously is being de- 
veloped by Sperry Electronic Tube Di- 
vision, Sperry Rand Corp. Machine 
employs an array of pinpoint size ham- 
mers which vibrate at 50 kc., striking 
the wires connecting components 
against tiny anvils. Vibrating motion 
produces pressures as high as 100 tons 
per square inch. 

► TV Broadcast by Satellite Unlikely- 
Television broadcasts from satellites 
directly to individual home TV sets ap- 
pears economically unfeasible and diffi- 
cult to justify, at least in the foreseeable 
future, according to an engineering 
analysis made by Stanford Research In- 
stitute under sponsorship of National 
Aeronautics and Space Administration. 
Assuming the average TV set owner 
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COLLISION PREVENTION: A PROGRESS REPORT 


Culminating many years of research in 
collision avoidance, Sperry is currently 
making a feasibility study of interroga- 
tor-transponder techniques under FAA 
contract. This involves design studies 
and evaluation of experimental equip- 
ment (such as the Sperry-designed Pilot 
Warning Instrument, Collision Avoid- 
ance System and MinimumTransponder 
System). Flight evaluation of a Sperry 
designed Luneberg lens antenna has 


been completed with highly successful 
results, including demonstration of its 
ability to provide suitable coverage for 
use in a Collision Avoidance System 
which is operational at all altitudes and 
under all weather conditions. 

Under another contract, Sperry is 
conducting a six months’ study in which 
pilots will experience 24,000 “near 
misses" in flight simulators— in order to 
test human and other factors. These 


tests are being conducted at NAFEC in 
Atlantic City. 

If the feasibility of collision preven- 
tion is demonstrated utilizing these tech- 
niques, Sperry believes that the lead 
time to an operational system can be 
reduced significantly. 

SPERRY 


'ON, GREAT NECK. N. 


was willing to go to the trouble and ex- 
pense of installing a 1 0-f t.-diameter para- 
bolic antenna, a direct-broadcast TV 
satellite in a synchronous (hovering) 
22,300-mi. orbit' would require 300 to 
S00 kw. of electric power tor its trans- 
mitter alone, SRI's Richard G. Gould 
reported at the recent Institute of Radio 
Engineers convention. Considering the 
problems of different TV transmission 
standards, languages and local time in 
the large area which would be covered 
by such a satellite, Gould concluded 
that there is little justification for such 
an approach in comparison with use of 
satellites for TV relay between regular 
ground stations and/or delayed broad- 
cast using video tape. 

► Signed on the dotted line— Major 
contract awards recently announced bv 
avionics manufacturers ‘include: 

• Philco Corp., Palo Alto. Calif.. SS.8- 
million Air Force contract for produc- 
tion of satellite control subsystem. 

• General Electric, Syracuse, N. Y.. 
SI -5-million USAF supplemental con- 
tract for research and development of 
airborne guidance equipment in support 
of space programs. 

• Collins Radio Co., Cedar Rapids. 
Iowa, Sl-million Air Force contract for 
production of communication system 
components. 

• Systems Development Corp., Santa 
Monica. Calif.. SI 4.4-million supple- 
mental USAF contract for development, 
preparation and installation of system 
training program for Air Defense Com- 
mand manual and semi-automatic 
ground environment (Sage) defense 

• General Dynamics Corp., $7.6-mil- 
lion Air Force Ballistic Systems Division 
contract for communication svstems at 
three Titan ICBM bases and a training 
facility. Systems, produced by General 
Dynamics/Telecommunication, Roch- 
ester, N. Y,, will go in at Davis-Mon- 
than, McConnell. Little Rock and 
Vandenberg AFB. 

• General Atronics Com., Philadelphia, 
$50,000 award from Office of Naval Re- 
search for investigation of techniques 
for detection and classification of objects 

• Astronautics Corp. of America, Mil- 
waukee. $1. 2-million Air Force con- 
tract for horizon situation indicators. 

• International Business Machines 
Corp. will provide four IBM 1410 
solid-state data processing systems to 
Defense Department for its Defense 
Communications System. One of the 
systems will be installed at each of four 
area communication control centers in 
Europe, Alaska, Hawaii and Colorado, 
to display running status report on 
communication circuits and to feed 
such information to the Defense Na- 
tional Communications Control Center 
near Washington. 



Taber Transducers help Aerojet spot 
trouble in rocket propulsion systems 

Operating under extreme conditions of vibration and temperature, Taber 
Teledyne Bonded Strain Gage Pressure Transducers are used at Aerojet-General 
Corporation to make pressure checks on engines for the Polaris, Titan I and 
Titan II rockets. The Taber Teledynes shown above are measuring pressures at 
critical points in a feed propellant system. They relay pressure data to recorders 
to evaluate performance and ferret out defects in design. Aerojet also uses Taber 
Transducers to measure engine thrust chamber pressures. 

Taber Pressure Transducers are available in a wide range of models for test, 
ground support and airborne applications with pressure ranges from 0-50 to 
0-10,000 psi. Performance advantages are many: high frequency response, 
infinite resolution, hysteresis of less than 0.25% full scale, and low sensitivity to 
temperature effects, shock or vibration. 

To obtain more complete and detailed information on Taber Transducers, 
attach this coupon to your letterhead. 
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The coupling far 


positively locked. 
Interested? 


Q,PL Cleared high pressure 

push-pull fluid coupling 


Look for the next revision of QPL-25427 
for military fluid couplings. We've been qualified and 


re’ll be there. Rig ht now you c 


simple-to-operate coupling | 
(an easy 'push' to connect, r 


■puli’ to disconnect) 
with NAMC’s approval. 


exceeds all the requirements 
of MIL C-25427 for fluid loss, air inclusion, 

pressure loss and physical shock. It’s safe. 
The unique, easily visible color ring snaps into vie\ 
to tell you when the device 



Magnetic Flux Pump May Provide 
Shield Against Cosmic Radiation 


Washington— New type of supercon- 
ducting device for producing large mag- 
netic fields, called a “flux pump,” which 
may find use for shielding space vehicle 
occupants from cosmic radiation, for 
control of plasma engines or for mag- 
netic containment of plasmas in thermo- 
nuclear power generation, was disclosed 
here during the recent meeting of the 
American Physical Society. 

Scientists from the Jet Propulsion 
Laboratory reported that an experi- 
mental mechanical flux pump tested 
had increased the magnetic field in a 
niobium-tin cylinder from its initial 
value of 1,000 oersteds to 23,000 oer- 



steds. (Note: "oersted" and "gauss" arc 
equal and interchangeable.) 

A similar device, described by scien- 
tists from General Electric’s Research 
Laboratory, has achieved magnetic fields 
up to 1 5,000 oersteds and fields of 20,- 
000 to 25,000 oersteds are currently at- 
tainable, they said. Both devices were 
operated approximately at the tempera- 
ture of liquid helium (4.2 Kelvin). The 
new flux pump consists of a cylinder of 
superconducting material with a large 
center cavity and an adjoining cavity of 
smaller diameter, with a neck connect- 
in® the two cavities. 

The superconducting material is ex- 
posed to an external field, then cooled 
to liquid helium temperature, which 
freezes the magnetic flux in the material 
and the external magnetic field can then 
he removed. This flux is distributed 
around the circumference of the cylin- 
der. as shown in the sketch. 

If a rod of similar superconducting 
material is then inserted into the large 
center cavity, the Hilx can not penetrate 
the rod at the superconductive tempera- 
tures and is forced through the neck 
into the smaller cavity, producing a 
more intense magnetic field in this 
region. 

The JPL scientists also described an 
electric flux valve which they devised 
to control the return flow of magnetic 
flux, to produce an electric flux pump. 
A similar block of superconducting ma- 
terial was used except that the two 
cavities were not connected by the small 
neck. Instead a small electric heater 
was imbedded in the walls of the block 
between the two cavities. When a cur- 
rent is passed through the heater, the 
metal between the two cavities becomes 
non-supercondueting and the flux passes 
freely from one cavity to the other. 
When the current is removed, the ma- 
terial again becomes superconducting 
and the valve is. in effect, closed. 

When a similar heater was imbedded 
in the outer wall of the superconducting 
material, and the two heaters alternately 
were supplied with electric current with 
a cycle time of about 10 sec., a pumping 
action resulted. Field strength of 3,600 
oersted, critical field of the niobium ma- 
terial used, was attained after 25 cycles. 

Using other materials with higher 
critical field values, it should be possible 
to electrically pump up fields of ap- 
proximately 100,000 oersteds, in vol- 
umes large enough to contain a man or 
a cosmic ray cloud chamber, the (PL 
scientists predicted. If the pump is 
operated in reverse, it can produce a 
"magnetic vacuum", with fields as low 
as 0.0001 oersted, it was reported. 


RELIABLE, FAST 
RADIOGRAPHIC 
INSPECTION FOR 
SOLID PROPELLANT MOTORS 


The new Hughes Radiographic Linac 
provides a number of significant advan- 
tages for the quality control of large 
solid propellant motors and other heavy 
x-ray inspection jobs: 

■ High energy— up to 30 Mev— for 
maximum penetration, minimum 
scattering, shorter exposures 

■ Small focal spot size— 1 mm.— for 
superior definition and clarity 

■ Compactness plus mobility— for 
application versatility 

a Simple operation-few manual 
switches control ful I system operation 

applications and requirements 
a Guaranteed reliability— Highest 
quality components— no rotating 


a Extra benefits— Maximum utiliza- 
tion assured by Hughes field service 
and support. Expert facilities-design 
service available 
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FIRST TITAN HARDBASE GOES OPERATIONAL. The nation’s first 
Titan ICBM hardbase is now operational at Lowry Air Force Base, 
Colorado. It is rugged enough to survive and retaliate from a near 
hit by a nuclear bomb. It is the forerunner of many similar under- 
ground launch sites now being readied to serve with the Strategic 
Air Command as guardian of world peace. 

Martin Company, the aerospace division of Martin Marietta, 
designed and built Titan for 'the U. S. Air Force and jBK 
is the integrating contractor for Titan hardsites. Mir 



Antenna Technique 

Dicless forming, new technique for making 
precision, nigged antenna reflectors, is less 
costly than other processes and assures that 

cording to General Electric's Ordnance De- 
partment which developed the technique. 
Flat sheet of heat-treated 6061 series alumi- 
num is contoured using large vertical boring 
mill controlled from template. 


Economy and 
dependability proved in 
thousands of hours of 
business flying are earning 
for Continental engines 
an ever-wider acceptance 
as power for America’s 


GE Develops Oxygen 
Detection Sensor 

New York— Partial pressure sensor, 
based on the principles of the hydrogen- 
oxygen fuel cell, lias been developed by 
General Electric's Missile and Space 
Vehicle Dept, to detect low or high 
oxygen levels in a manned space capsule. 

Configuration of the sensor is similar 
to conventional ion exchange mcm- 
branc-type fuel cells, with the exception 
that the entire internal volume of the 
capsule— through which the oxygen cir- 
culates— is substituted for a separate 
oxygen chamber. 

A potassium-hydroxide membrane 
sandwiched between two platinum elec- 
trodes separates the hydrogen chamber 
from the capsule's interior, which in 
effect is the oxygen chamber. Reaction 
of the oxygen and hydrogen to the 
catalytic membrane generates water and 
electrical current, measured in milli- 
amps and read out on a milliaimncter 
on the manned space capsule's instru- 
ment panel. 



great and growing 

business aircraft fleet. 


18 MODELS - 65 TO 310 HORSEPOWER 
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Special Products for Special Projects 


Safe and Arm Device from Thiokol's Bristol Division protects Titan II destruct system, and has proved 
better 'than 99.54% reliable in arm-disarm cycling tests. This electro-mechanical unit has successfully 
completed flight certification tests, meets the safety requirements of the Atlantic Missile Range. Remotely 
actuated, the Bristol Division S & A Device has a firing reliability of better than 0.999975 at a 95% con- 
fidence level. It prevents premature initiation of Titan II destruct system, answers the needs of the new 
generation of missiles and satellites. Such special- _ 

ized products for special projects are reflective of f 

Thiokol’s widening capabilities and reliability in 
the interest of missile progress. FIRST IN ROCKET PROPULSION 

SPECIALTIES OPERATIONS, BRISTOL, PENNSYLVANIA • ROCKET OPERATIONS CENTER, OGDEN, UTAH • AN EQUAL OPPORTUNITY EMPLOYER 
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Automatic Photo Printer Removes 
Distortions From Aerial Pictures 


Lexington, Mass.— EN-71 Rectifying 
Printer incorporating variable mechan- 
ical housings has been developed by 
Itek Laboratories here to print battle- 
field reconnaissance photos taken by 
the Army’s USD-5 drone aircraft. 

The printer’s optical design enables 
it to print on a uniform scale 70 mm. 
film exposed bv a panoramic camera on 
a constantly changing scale from hori- 
zon to horizon. 

Photo interpreters thus can measure 
ground objects in the photos accurately 
without the need to use laboratory pro- 
cedures which produce uncertain pro- 
portions on remote targets. 

The EN-71 was produced by Itek 
for the Army Signal Corps Research 
and Development Laboratory. The 
camera which will take the photos from 
the USD-5 is still under development. 
In operational use, the USD-5 will 
perform battlefield photography mis- 
sions at altitudes from 1,000 to 2,000 ft. 

The EN-71 is self-contained. Prints 
are made on 5-in.-widc photo-sensitive 
film or paper used in roll form. Al- 
though ordinarily intended for safe- 
lighted darkroom operation, it can be 
stored under roomlight conditions for 
relatively long periods without endan- 
gering the photo-sensitive material. 

The printer compensates for three 
types of distortion— panoramic, scan 
positional and that caused by the 
standard image motion compensator. 

The EN-71 rectifies the distorted 
image on the negative film by propor- 
tionally reversing all distorting influ- 
ences on the photographic system. 

The printer’s light source is in a 
blower-cooled lamp housing. The hous- 
ing is movable, describing an arc 
around a platen on which the film 
rests. The light projects the image 
through a lens to the easel. The platen 
and easel move to compensate for rela- 
tive ground movement caused during 
the film exposure by lens scanning and 
image motion actions. These inter- 
related actions are adjustable according 
to the flight's velocity, direction and 
altitude conditions. 

Convex shape of the easel eliminates 
panoramic distortion in the film. The 
curvature varies the ratio of the object- 
to-image distance, and consequently, 
the magnification, from about 2:1 
straight down to about 4:1 at extreme 
scan travels. 

Easel movements proportionally 
duplicate ground displacement caused 
by aircraft movement during the scan 


period. A cam and multiplication link 
analog supply movements as required. 

Platen motion compensates for the 
image motion compensator distortion 
resulting from movement of the camera 
lens and foe.il plane. The platen motion 
varies as the sine of the scan angle in 
the direction opposite the easel. 

The EN-71 is designed to be suffi- 
ciently flexible for field service use in a 
trailer, if cleanliness and power supplies 
are within prescribed limits. The 
camera now under development for the 
USD-5 and the EN-71 is planned to 
be applicable also to manned aircraft. 


COMPARISON of unrcctificd (left) aiul rectified panoramic exposures shows difference made 
by Itek EN-71 Rectifying Printer. Unrectified print shows image distortion caused by focal 
plane geometry, sweeping action of the lens, vehicle forward displacement during scan and 
lens or focal plane motion used to compensate for image motion. EN-71 removes distor- 
tion through use of variable mechanical homings. System, produced for Army Signal Corps 
Research and Development Laboratory, may be used with manned aircraft as well as drones. 
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When you design for all-weather service 
. . . look to FAFNIR for ball bearings 
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NEW AEROSPACE 
PRODUCTS 



1/1 0,000-Lb.-Thrust Rocket 

Confined rail pulsed plasma acceler- 
ator, designed primarily for use in atti- 
tude control of long-life satellites, is 
said to deliver 1/ 10,000-lb. average 
thrust at one pulse per second, with a 
specific impulse of 5.000 sec. 

The manufacturer reports 50% effi- 
ciency for the Model R-10-4E rocket, 
which operates on 22 w. Water is used 
as the propellant. The unit consists of 
two channels mounted on a single 
capacitor to produce two-directional 
thrust. 

The entire unit is 81 in. high, and 
over-all length of the two channels is 
24 in. Weight is under 7 lb. 

Rocket Research Corp., 233 S. Hol- 
den St., Seattle 8, Wash. 



Portable Oxygen System 

System, designated Scott Executive 
Mark 2. is said to be effective from 
sea level to 30.000 ft. The unit may be 
rapidly regulated in flight for any alti- 
tude up to its maximum ceiling. 

The svstem has a rated duration of 
7 hr. 50 min. at 10.000 ft., 4 hr. at 
30.000 ft., for use by one person. Unit 
weight is 12 lb. The system also is 
available with a scat-back holder to 
eliminate need for a permanent hous- 
ing- 

Scott Aviation Corp., Department 
D-52, Lancaster, N. Y. 



The prevention of war depends, 
in large part, on this nation’s 
ability to detect attack, and re- 
spond to it, in seconds. 

Many of the complex electronic 
systems that make military de- 
cision possible are designed and 
developed by The MITRE Cor- 
poration. 

The work is of the utmost impor- 
tance to the nation— and offers a 
very real technological challenge 
to the systems man with unusual 
ability. 

There is a broad spectrum of op- 
portunity at MITRE within 
three major groups of the cor- 
poration — Systems Planning 
and Research; Systems Engi- 
neering; and Control and Sensor 
Systems Development. 


Current projects include the im- 
provement and integration of 
existing systems . . . such as 
BMEWS, NORAD Combat 
Operations Center and SAGE 
. . . and the creation of even 
bigger, more advanced command 
and control systems. 

MITRE is located in pleasant, 
suburban Boston. Requirements, 
B.S., M.S., or Ph.D. in these 
disciplines — electronics, physics, 
and mathematics. Rewards are 
competitive. Openings are also 
available in Washington, D. C. 
and Colorado Springs, Colorado. 

Write in confidence to Vice 
President — Technical Opera- 
tions, The MITRE Corporation, 
Box 208, Dept. WH10, Bedford, 
Massachusetts. 


MITRE 


An Equal Opportunity Employer 

MITRE is an independent, nonprofit corporation working with — not in competition 
with — industry. Formed under the sponsorship of the Massachusetts Institute of 
Technology, MITRE serves as Technical Advisor to the Air Force Electronic Systems 
Division, and is chartered to work for such other Government agencies as FAA. 
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BUSINESS FLYING 




BEAGLE AIREDALE features swept tail and high visibility; note top fuselage window aft of passenger compartment. 


Aviation Week Pilot Report: 

Airedale Production to Be Accelerated 


By Herbert J. Coleman 

London— Britain's newest liglitplanc. 
the four-place Beagle Airedale— a for- 
giving airplane with excellent handling 
characteristics at critically low speeds- 
goes into accelerated production this 
month, just a year after its first flight. 

The Airedale, along with the smaller 
Beagle Terrier M. 2, is the first of what 
Beagle Aircraft, Ltd., plans as an execu- 
tive and sports line ranging from the 
Beagle 206 twin (AW Mar. 12, p. 264) 
to the lower-priced Beagle-Miles 218 
twin and 117 single-engine derivative 
and the Beagle- Wallis Autogyro. 

At the moment. Beagle is concen- 
trating on the Airedale for these reasons: 

• Sales and service backups for the Aire- 
dale, still in the formative stages, will 
be carried through for the entire line. 

• Beagle technical and production staff 
is working on improving the learning 

Shoreham production line. 

• Beagle 206 is not yet ready for produc- 
tion and hardware is just being readied 
for the Beagle-Miles 218. The single- 
engine 1 1 7 version probably will not be 
built this year, although Beagle hopes 
to have the 218 ready ror display at the 
annual Famborough’ Air Show in Sep- 
tember. 


Second Beagle 206 is now being fin- 
ished and incorporates a number of 
changes from the prototype. Wing has 
been lengthened and the cabin 
widened; in addition, hvdraulic air-stair 
has been added for easier entry and exit. 

The company itself is in no great 
rush to crack the world market-at least, 
not this year and probably not the fol- 
lowing. Peter Masefield." Beagle man- 
aging director, said Beagle will not 
sell its airplanes overseas until a strong 
dealer-distributor network, backed tip 
by ample spares, can be put into opera- 

This is the responsibility of Wing 
Cdr. T. A. Vigors, sales director and 
former Piper dealer for the United King- 
dom, In Great Britain, where sales ef- 
forts arc initially concentrated. Vigors 
is negotiating for 12 distributorships to 

t ive what he calls a “solid home base” 
>r Beagle products. 

Vigors is convinced that in five years 
Beagle will be a major world competi- 
tor in the lightplane field, comparable 
to the United States' Big Three. Beech. 
Cessna and Piper, Bv that time, he 
estimates 80% of Beagle’s total output 
will be export sales. Team, headed by 
Test Pilot Ranald Porteus, has just 
concluded an Australian sales campaign 
which Porteus called “encouraging." 


As Vigors puts it. Beagle policy is to 
avoid a “dribble" of airplanes to coun- 
tries outside the immediate area of 
the United Kingdom until the sales- 
service network is well established. 

In line with the aim at intensive ex- 
port sales, the entire Beagle line will 
be tested in various climatic regimes. 
Tire Airedale, for instance, has a cool- 
ing System designed for tropical opera- 
tions and one airplane will be sent to 
Africa for a test program. 

Masefield said Shoreham production 
schedule calls for completion of 60 
Airedales and 60 Terriers this year. 
First 10 Airedales have been sold, he 
said. Plans to move production facilities 
to de Havilland’s Christchurch plant, 
which will be closed in July, have been 
dropped (AW Apr. 30, p. 78) and 
Beagle is now expanding Shoreham to 
fit its future needs. 

The Airedale, which is comparable 
with the Cessna 175, is priced at 
SI 4.500 with full radio package. This 
is about 51,500 more than envisaged 
when the airplane first rolled out a year 
ago and the hike has been attributed 
to unforeseen production costs. Air- 
plane received a full air transport cer- 
tificate on last Apr. 1 6. 

Flight characteristics of the swept- 
tail Airedale were sampled by this 
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COCKPIT of Beagle Airedale was designed by pilots for quick instrument reference and visibility. Throttle, propeller and mixture con- 
trols are on center quadrant, with carburetor heat lever at immediate left. Engine instruments arc stacked vertically above the quadrant, 
leaving panel free for flight instruments on left and nav/com package at right. 


Aviation Week pilot in two flights at 
White Waltham, one with David Har- 
rison of the Beagle flight test section, 
and the other with Test Pilot Porteus, 
who did most of the preproduction 
test flying. 

In general, the Airedale is a pilot’s 
airplane, with the cockpit laid out by 
pilots for wide degree of visibility and 
comfort. Interior appointments reflect 
the automobile experience of Beagle’s 
parent, Pressed Steel Co., Ltd., par- 
ticularly in scat arrangement and up- 
holstery, both admittedly designed to 
appeal to women. 

Beagle also has spent considerable re- 
search time in cutting the inflight noise 
level, with success, through both sound- 
proofing and muffling of the Lycoming 
O-360-A1A horizontally opposed, four- 
cylinder engine. Powerplant delivers 
ISO hp. at 2,700 rpm. McCauley pro- 
peller is fully-controllable from the cock- 
pit. 

Sleek Appearance 

Swept tail and high visibility cockpit 
give the airplane a sleek appearance, 
somewhat marred by the external muf- 
fler running aft of the engine under- 
neath the cabin. Steps on landing gear 
make entry quite easy; starboard door 
is fitted for pilots, and rear door is in- 
stalled on port side for passengers. 
Headroom is 37 in. from seat level to 
cabin roof. 

Visibility, both for taxiing and flight, 
is excellent and left-seat pilot can sec 
well behind him in level flight. High 
wing configuration is, of course, con- 


ducive to some blindness in the turn, 
but this is momentary because the pilot 
has a Perspex window cut into the roof 
to offset this. 

Startup is simple, since pilot merely 
primes engine with two run-throughs 
of the throttle, switches on master and 
ignition switches and pushes the starter 
button. On both Aviation Week 
flights, the Lycoming kicked over imme- 
diately with oil pressures and tem- 


perature going quickly into the green. 

White Waltham is a grass field and 
bumpy in spots, thus offering an oppor- 
tunity to evaluate taxiing a high-wing 
airplane in a 20 kt.-plus wind. Airedale 
was quite responsive, even with wind 
in following quarters. Nose wheel is 
steerable through 30 deg. and twin pad 
disk brakes react fast to toe pressure 
on rudder pedals. Forward visibility is 
vastly improved by leveling the top of 


AIREDALE ENGINE, a Lycoming O-360-A1A of 180 hp., is easily accessible through cowling 
as shown. Fairing underneath the powerplant houses engine muffler. 


Second Generation! 



Designed to meet the requirements of ARINC 
Characteristic 521-B, the AVQ-70 Distance 
Measuring Interrogator represents the state- 
of-the-art for equipment of its kind. Maximum 
transistorization (only 9 tubes) and carefully 
considered mechanical design assure the highest 
order of reliability. 

Truly a "second generation” equipment, the 
AVQ-70 contains complete provisions for doub- 


ling the number of channels when the addi- 
tional ground facilities are implemented. Among 
the many extra operational features of the 
AVQ-70, are its rapid (5 second maximum) 
search time and the fast bi-directional channel 
changer. Production equipment will be avail- 
able in time for installation to comply with 
pending FAA regulations, and complete infor- 
mation is available for Engineering evaluation. 


Investigate the advantages of the AVQ-70 DME Interrogator 
for your airline or business transport operation by contacting: 


RADIO CORPORATION OF AMERICA 


RADIO CORPORATION 


AMERICA 




or your nearest 
AUTHORIZED DEALER 



The Most Trusted Name in Electronics 
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the instrument panel to the horizon, 
rather than curved panel found on simi- 

Airplanc ** flown was registered 
C.-ARXB and held 30 Imp. gal. of fuel 
at takeoff. Tanks arc installed in root 
end of the wings (1? Imp. gal. each) 
and fuel is gravity fed from tanks to a 
selector valve on the floor beneath the 
pilot. Beagle is offering two additional 
tanks of 10 Imp. gal. each as optional 
equipment: both are located outboard of 
the existing main tanks. 

Takeoff in -401’ temperature was at 
full throttle and full rpm. with wind 
gusting to 28 kt. from 210 deg. Prior 
to takeoff, propeller was run through 
its cycle once and each magneto 
checked at 2.500 rpm. Drop is limited 
to 125 rpm. Takeoff was made with 
1 5 deg. flap and nose was lifted at about 
40 mph. Initial climbont was at 65 
mph., building to 70 mph. after flaps 
were raised, for a rate of climb of about 
850 fpm. Angle of climb is fairly steep, 
but not unpleasantly so. 

Beagle suggests full throttle, full rpm. 
climb to 2.000 ft., when power can be 
backed off IT? per thousand feet and 
mixture leaned to "rough engine" at 
5.000 ft. High cruise is 22.5 in. hg. and 
2,500 rpm., for an indicated airspeed 
of about 115 kt. Fuel consumption at 
this power setting worked out to about 
9.5 gal. per hour. Economy cruise set- 
ting is 22 in. hg. and 2.400 rpm.. cut- 
ting fuel consumption to about 8.5 gph. 


With its low noise level and wide 
range of visibility, the Airedale is easy 
to fly and most responsive to aileron 
control, due to wide surfaces provided. 
In steep turns, beyond 30 deg., control 
is quite simple and altitude is main- 
tained by slightly more than normal 
back pressure. Aircraft is restricted 
from acrobatics but in high perform- 
ance maneuvers showed no abnormal 
characteristics. 

However, in a full, power-off stall, the 
Airedale tends to drop off sharply on 
the left wing, into a steeply defined 
dive. Warning is quite obvious, both 
through severe buffeting and stall warn- 
ing honi, and rccoverv is quick: in this 
case, we lost less than 50 ft. before re- 
suming level flight. 

In line with Beagle philosophy for as 
much flight safety as can be built in, 
the Airedale has good stall characteris- 
tics; a full flap, power-off stall occurs at 
37 kt. IAS. and a flaps up stall at 46 kt. 
IAS. 

Airedale can be flown quite easily at 
near stall speeds, as Porteus demon- 
strated by holding nose up in a flat turn 
and making a 100 fpm. descent in the 
buffet stage. At no time did the Aire- 
dale tend to get away from the pilot. 

On landing, the Airedale is flown on 
the base leg at 65 kt. with 15 deg. of 
flap down. Turning on final, full flap is 
lowered and approach speed cut to 50-55 
kt. depending on wind conditions. This 
gives a fairly steep angle of glide but 



Fenn offers you completely 
modern facilities and craftsmen 
experienced in machining aero- 
space metals and alloys for the 
manufacture of complete gear 
boxes or separate components. 
A complete metallurgical lab 
equipped with a 250 K V X-Ray 
assures rigid control from raw 
material to final inspection. For 
complete units or separate hous- 
ings or gears we welcome the 
opportunity to discuss your 
requirements. Comprehensive 
facilities literature will be sent 
upon request. 

The Fenn Manufacturing Com- 
pany, Newington, Connecticut. 
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Sub-zero cold 


Searing heat 


...vital factors in avionics reliability! 


Communications, navigation equipment must withstand 
widely varying aircraft and warehousing environments. 
Equipment reliability can be adversely affected by tempera- 


peratures to 165“C. In addition, they tolerate shock of 500g, 
maintain high stability throughout life, offer exceptional 
uniformity and ease of interchangeability. 


Not so with the extraordinary electronic vacuum tube! It 
exhibits unusual tolerance to temperature extremes. Matter 
of fact, Sylvania GB Gold Brand Tubes for business-com- 
mercial aviation are life-tested for 500 and 1000 hours under 
high ambient temperatures as part of standard Sylvania test- 
ing procedures. They are designed to withstand bulb tem- 


If avionics equipment reliability concerns you, be specific 
about the components you use. Make certain they are supe- 
rior-quality electronic tubes— look for the Sylvania GB Gold 
Brand markings on the tubes. A complete list of GB Gold 
Brand types, and prototypes, is yours for the writing. Elec- 
tronic Tubes Division, Sylvania Electric Products Inc., 1100 
Main St., Buffalo 9, N. Y 


SYLVANIA 
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the Airedale levels off quickly for touch- 
down and a short landing roll. 

On one of a number of landings, the 
Airedale's high degree of control re- 
sponsiveness was demonstrated inadvert- 
ently when a crow flew up ahead as 
the airplane was about ft ft. off the grass, 
ready for touch down. With a slight 
pressure to starboard, this pilot merely 
flew around the crow, thus protecting 
the propeller from bird impact, leveled 
out and then landed the aircraft with- 
out incident. 

Airedale flown by Aviation Week 
had a complete Motorola radio/naviga- 
tion package, including a transceiver 
(116.0 to 155.95 me.), VOR coupled 
to a glide slope, a backup Com/nav 
transceiver, and an automatic direction 

The ADF antenna is flush-mounted 
on fuselage, just aft of back passenger 
window. 


PRIVATE LINES 


Hiller Aircraft Corp. has signed sales 
representative agreements with three 
U. S. and one Canadian firm in an effort 
to increase sales in the commercial mar- 
ket. U. S. sales representatives arc the 
Acroflcx Corp., Andover. N.J.; Robert 
J. Graf, Inc.. Omaha. Neb. and Trio 
Aviation Co., Inc., Dallas, Tex. Cana- 
dian representative is Field Aviation 
Co., Ltd., of Toronto. 


Mississippi Valley Helicopters, Inc., 
of St. Louis has received a 1 5-month 
contract to provide helicopter support 
at Minuteman missile base construction 
sites near Scdalia, Mo. Finn also sup- 
plies support to Atlas missile bases near 
Lincoln, Neb. 


Early FAA certification is expected 
of the tricycle landing gear conversion 
kit for the Beech Super 1 S. Manufac- 
turer, Volpar Av iation. Inc., of Pacoima, 
Calif., has completed company flight 
tests of the new conversion kits and 
FAA tests arc scheduled soon. Firm 
already holds a certificate for a tricycle 
gear conversion kit for older Beech 18 
models. Installation time is three to 
four weeks and cost, including labor, is 
524,500. 


Twelfth International Air Race, spon- 
sored by the Florida Women Pilot’s 
Assn., will begin May 29 at Houston, 
Tex. and end at Nassau International 
Airport, Nassau, Bahamas. Mandatory 
stops will be made at Valdosta, Ga., 
Orlando, and Fort Lauderdale, Fla. 
Approximately 50 teams of women 
pilots have entered thus far. 



... a new Eastern cooling 
system helps to keep the 
Philco APS-103 search radar on the lookout for bogies 
and bandits. The liquid cooling unit has a capacity 
of 1600 watts, but weighs only 15 lbs., and fits into 
a compact 5-9/32" x 9-7/8” x 7-7/8" volume. De- 
signed for operation to 50,000 feet, it features an 
ingenious internal manifold which makes for sim- 
plicity, reliability, and which eliminates most internal 
connections. If you need efficient, miniaturized light 
weight cooling units for airborne electronics cooling, 
call on Eastern. Eastern is your perfect source for 
liquid tube cooling units for capacities 
from 50 to 20,000 watts. 


J EASTERN INDUSTRIES I 

100 Skiff Street, Hamden 14, Conn. | 
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Answer: it’s system-designed by 
Bendix. This electro-hydraulic 
four-way servo valve was devel- 
oped to meet the requirements 
of high reliability, repeatability, 
and response in the fluid power 
drive systems of tape- and tem- 
plate-controlled machine tools. 

The valve is applicable to any elec- 
tro-hydraulic servo control system 


Bendix® servo valves and systems 
components are being selected 
also for the most exacting func- 
tions in hydraulic systems for 
missiles, aircraft, industrial, 
and marine use. New and 
unique uses are being devel- 
oped daily. For assistance in your 
systems requirements, write: Mgr., 
Fluid Power Equipment Sales, Bendix 


requiring excellence in dynamic performance. Products Aerospace Division, South Bend 20, Ind. 



Seivo 





Bendix Products Aerospace Division 
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Battle Goes on Over Hughes’ T W A Control 


By William H. Gregory 

New York— Any attempt Howard 
Hughes might make to use his stock in 
Hughes Tool Co. to obtain cash to buy 
back control of Trans World Airlines 
appears to be blocked for the moment 
by a Delaware Chancery court order 
which sequesters the stock. 

The sequestration does not require 
physical possession of the stock. The 
legal mechanics were fulfilled when the 
court-appointed sequestrator. Jacob 
Kreshtool. a Wilmington lawyer, served 
notice of the order on the’ Delaware 
resident agent for Hughes Tool, the 
United States Corporation Co. of Dover. 
Del. The agent in turn notified Hughes 
Tool. 

While the order is in effect, any 
transfer of the stock as in a sale would 
be invalid. Sequestration also effec- 
tively eliminates the use of the stock as 
security for a loan, for a bank would be 
unable to transfer the stock in fore- 
closure. Hughes has used the stock for 
collateral previously. 

TWA obtained the order in connec- 
tion with a SI 5-million damage suit 
filed against Hughes in the Delaware 
court (AW Apr. 25. p. 42). The se- 
questration, the TWA suit said, was 
sought to compel an appearance by 
Hughes, but the step also fits a pattern 
in the 21-year skirmishing between 
Hughes and’ lenders for TWA control. 

Last summer. TWA filed an anti- 
trust suit in New York against Hughes 
alleging his exercise of control of the 
airline through 78% of TWA stock 
owned by Hughes Tool resulted in de- 
lays in jet re-equipment and other dam- 
age to the airline (AW Aug. 14. p. 42). 

Though TWA’s objective at that 
time was to prevent interference by 
Hughes in TWA’s re-order for Boeing 
707s. which has been completed, a 
special five-man committee of directors 
was appointed to review the litigation 
and decided to proceed with it. 

Hughes has since filed an answer 
and counterclaim to the TWA suit, 
charging in the latter a conspiracy to 
gain and maintain control of TWA by 
Ernest R. Breech, chairman of the 
TWA board. Ben-Fleming Scsscl. TWA 
board member and senior vice president 
of living Trust Co., Dillon, Read & 
Co., underwriter of TWA's jet financ- 
ing program, and two insurance com- 
pany lenders— Equitable Life Assurance 
Societv and Metropolitan Life Insur- 
ance Co. 

The Hughes counterclaim gives the 
most detailed account so far from the 


Hughes standpoint of the two-year nego- 
tiations that culminated in TWA ob- 
taining jet financing only on the basis 
that the Hughes stock be placed in a 
lender-controlled voting trust. In turn, 
the TWA suit filed in Delaware adds 
many additional details of the creation 
of the trust, which Hughes seeks to end 
by court order in the counterclaim. The 
foundation was laid for the dispute, the 
Hughes document alleges, when prior 
to 1956 lending institutions, including 
Metropolitan and Equitable, agreed 
that: 

• Such lending institutions would not 
supply financing to an airline without 
consent of the traditional senior lender 
to the airline. 

• Refusal by the senior lender to sup- 
ply credit except on particular terms 
would mean none of the others would 
do so cither except on the same terms. 

Thus, the claim contends. Equitable’s 
support as traditional senior lender was 
a necessity for putting together TWA's 
permanent jet financing program. 
Hughes Tool, in fact, discussed with 
Equitable in 195S what Equitable’s 
requirements would be for such financ- 
ing. Among them, the claim said, was 
creation of a lender-controlled voting 
trust, but only in the event of a TWA 
default. 

Hughes Tool considered the discus- 
sions unsatisfactory, primarily because 
Equitable appeared unwilling to par- 
ticipate in permanent financing unless 


Hughes Tool assumed substantial per- 
manent obligations. 

Dillon, Read was retained in early 
1959 to prepare a financing plan, but 
in view of Equitable's lack of support 
and the dim prospects for any equity 
financing, a leasing plan was developed. 
This was rejected, however, by TWA, 
since Equitable would not support it. 

By now Boeing had begun to deliver 
TWA’s first 707 jet transports. Be- 
lieving public acceptance of jets would 
enable TWA to finance its jet program 
independently. Hughes Tool began fi- 
nancing the acquisition itself. When 
Hughes Tool’s own cash resources were 
virtually exhausted, additional aircraft 
were financed by loans from Irving 
Trust, leading bank for both TWA and 
Hughes Tool, and from other banks 
until early in 1960. 

Irving Trust advised Hughes Tool in 
1959 that Hughes Tool had exhausted 
its legal loan limit, and that Irving 
Trust’s consent would be required for 
subsequent loans. Hughes Tool re- 
quested Irving not to terminate such 
interim credit without giving Hughes 
T ool adequate time to arrange other in- 
terim credit or permanent jet financing. 

When Equitable had refused to sup- 
port the leasing plan, Hughes had 
turned to manufacturers for assistance 
in financing existing jet orders, and also 
additions planned— presumably Convair 
8S0s also on order by TWA. The 
Hughes claim said Irving Trust learned 
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1963 is a subject that will command the attention 
of key buying influences and open the door to 
countless sales opportunities for thousands of 
manufacturers throughout the country. As an 
example, in the Mercury project alone over 4,000 
sub-contractors participated. The NASA man-in- 
space program is projected toward a S20 to S30 
billion total over the next decade. 

Aviation Week & Space Technology has 
achieved an international reputation for presenta- 
tions of this type with the Systems Command Issue, 
“‘Forging Military Spacepower” ( 1961 ) ; the Stra- 
tegic Air Command Issue, “SAC in Transition” 
(1960); the NASA Issue, "Next Decade in Space” 


Aviation Week 

& Spate Technology 


A McGraw-Hill Publication yjjjjg 
330 West 42nd Street, New York 36, N. Y. 


NASA 

National 

Aeronautics 

and 


Today's most timely aerospace industry subject — 
The National Aeronautics and Space Administra- 
tion-will be featured in Aviation Week & Space 
Technology’s July 2, 1962 issue. 

This massive editorial effort will present, for the 
first time, a complete analysis in depth of NASA: 

1. Current & future plans and programs 

2. Expansion of operations & facilities 

3. Budgets 

4. Management changes 

5. New procurement policies 

... as well as a long-range forecast of NASA's 
future in our industry. 

How to do business with the fastest expanding part 
of the aerospace market, scheduled to award con- 
tracts exceeding Three Billion Dollars in Fiscal 


July 2, 1962 


(1959); and the Air Research and Development 
Command Issue, “Research for Space” (1958). 
Teams of Aviation Week & Space Technology 
editors are now carrying out assignments covering 
NASA operations ami bases throughout the nation. 
We urge your company's participation by advertis- 
ing its products, capabilities and facilities in the 
most important aerospace issue of 1962. 

Write, wire or call collect for immediate space 
reservations. 



THE ONLY AIRCRAFT LIGHT WE DON’T MAKE 


If that firefly needs a replacement bulb we 
can’t help him. But we can help you with any 
aircraft lighting problem. General Electric 
manufactures over 100 aircraft lamps, to fit 
every possible need. If you’re designing aircraft 
lighting or want replacement bulbs of the 
best quality, get General Electric. 


Call or write: General Electric Company, 
Miniature Lamp Department M-32, Nela 
Park, Cleveland 12, Ohio. 


Progress Is Our Most Important Product 

GENERAL© ELECTRIC 


early in 1960 of the negotiations with 
manufacturers and on Mar. 5 Irving 
Trust and the other hanks advised 
Hughes Tool that they would supply 
no more short-term credit for further 
aircraft deliveries. Equitable, which had 
the right under existing TWA financ- 
ing for piston aircraft to prevent rental 
payments owed Hughes Tool by TWA 
from being paid, refused to permit such 
payments. These, the Hughes claim 
said, would have given it an alternative 
source of funds to pay for aircraft 
Dillon, Read Plan 

Facing mounting financial problems, 
Hughes Tool and TWA agreed to sup- 
port, in March, 1960, what became 
known as the Dillon, Read plan. It 
called for Equitable and other insur- 
ance companies to provide senior long- 
term financing, Irving and associated 
banks short-term money and Hughes 
Tool to accept SI 00 million in subordi- 
nated TWA debt in payment for 
TWA’s obligations. 

Among Equitable's stipulations for 
participation was one that was to trig- 
ger acrimony months later. In the event 
of certain defaults, and including a de- 
fault as the result of a management 
change, the Hughes TWA stock was to 
be placed in a voting trust, the Hughes 
claim continued. 

Reiving on Dillon, Read's advice that 
no alternative existed. Hughes Tool said 
it accepted the plan Mar. 28. 

TWA’s Delaware suit gives a some- 
what different account of the birth of 
the Dillon, Read plan. Hughes, the 
TWA suit says, hired Dillon. Read: 
Lehman Bros., and La/ard Frcrcs & 
Co., all investment banking firms, in 
February, 1959, to devise financing. 
Two separate plans were prepared for 
TWA's and Hughes’ consideration by 
the following month. 

Plan 1 was similar to what became 
known as the Dillon, Read plan. Plan 2 
was the leasing plan, which called for 
creation of a leasing corporation, the 
Hughes Aircraft Leasing Co. or llalco. 

Halco was to be a wholly owned sub- 
sidiary of Hughes Tool and would lease 
the Boeing 707s ordered bv Hughes 
Tool to TWA with option tri purchase 
and would borrow the funds to pay for 
the airplanes from banks and insurance 
companies. 

Equitable rejected the plan, the 
TWA suit says, on the ground that 
Halco would be a mere shell, whose 
earnings would be dependent on TWA 
upon whose credit the transaction 
rested. In addition, the suit said. TWA 
executives opposed the plan because it 
deprived TWA of ownership of the air- 
planes and the substantial tax advan- 
tages which ensued from such owner- 
ship and because it would increase the 
total eventual aircraft cost to TWA. 

Despite this opposition, Hughes ob- 



15 SECONDS 

ON THE SURFACE OF THE SUN 

Cornell Aeronautical Laboratory has devised a new facility, the Wave 
Superheater*, which simulates, for approximately full-scale models, the 
extreme conditions of hypersonic flight. Temperatures of roughly 9000°R, 
suitable for research on many hypersonic problems, can be generated if 
the test gas is air, and approximately 17,000°R if the test gas is argon. 
Test times of 15 seconds at speeds up to Mach 15 can be obtained in this 
continuously operating shock rube device. The large, 40-square-foot test 
section permits simultaneous testing over a much greater range of test 
conditions than can be accommodated in any existing facility. Such com- 
posite testing gives the engineer a means of checking aerophysical and 
aerostructural interactions. 

For this and other advanced research programs we need capable engineers. 
Attractive compensation, freedom to select the type of research suited to 
your interests and background, and a climate conducive to rapid profes- 
sional advancement are among the many advantages available to you here. 
Mail the coupon for details. 




At General Electric’ s Valley Forge Space Technology Center: 

TWIN-CHAMBER SPACE SIMULATION TEST FACILITY 


—complete with heat sinks, liquid nitrogen 
systems, cryopumping panels and dense gas 
helium cycles. 

The Stokes Space Simulation Test Facility recently 
installed for G. E.’s Missile and Space Vehicle Depart- 
ment permits complete environmental testing of 
space-destined components. This facility provides 
ultra-high vacuum, extremely low temperatures, 
cryopumping at 20°K, and provision for a vibration 
adapter. A highly absorptive heat sink surrounds the 
entire 5' x 5' test area. 

Diffusion pumps attached to the side walls of the 
chambers furnish the pumping speeds required to 
handle the non-condensible gas loads at very high 
vacuum. Top-loading design permits full utilization 


of the test area. The cryogenic equipment is fur- 
nished by CryoVac, Inc. 

Whether your test requirements are 200,000 or 
2,000,000 feet of simulated altitude . . . with test 
volume requirements of 50, or 50,000 cu. ft. . . . 
Stokes can supply the system to do the job. Stokes 
40 years’ experience in the design and manufacture 
of vacuum equipment covers both components and 
complete systems, and ranges from simple valves 
and vacuum measuring devices ... to the world's 
largest environmental chambers and ultra-high 
vacuum systems. 

Let our Advisory Service Engineers study your 
particular requirements and make system recom- 
mendations. Write for literature. Space Systems 
Department, F. J. Stokes Corporation, 5500 Tabor 
Road, Philadelphia 20, Pa. 


STOKES 
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taincd various revisions of the lease plan 
over the next few months in an at- 
tempt to reconcile the interests of 
Hughes and the lenders. Principal 
obstacle to a successful lease plan, the 
TWA suit alleges, was Hughes' desire 
for a plan providing him with a substan- 
tial capital gain profit and other tax 
advantages. 

On Apr. 1 3. Hughes fixed the num- 
ber of aircraft to be financed in any 
TWA program at 20 Convair SSOs, 10 
fewer than originally ordered by Hughes. 
10 Boeing 707-3 3 Is, 5 fewer than first 
ordered, and 15 Boeing 707-1 31s, 3 
fewer than ordered. Revisions of the 
lease plan on this basis continued 
through May. with Hughes seeking a 
plan based on fixed rentals rather than 
rentals contingent on earnings, the suit 

Boeing had been pressing Hughes to 
arrange financing during the spring, and 
Hughes, to avoid default to Boeing, sold 
six Boeing 707-331s to its principal 
transatlantic competitor. Pan American 
World Airways, on June 10, the TWA 
suit continued. 

In July, the TWA suit said, Hughes 
abandoned any attempt to arrange per- 
manent financing, ana turned to short- 
term bank loans and stop gap measures 
to meet payments for 707s. This ap- 
proach continued through the rest of 
1959 and until March, 1960. 

Some TWA officers or directors evi- 
dently felt the airline faced a crisis 
by the end of March, for the TWA 
suit relates that the TWA board of di- 
rectors, at a frequently adjourned meet- 
ing that extended over several days, 
approved the Dillon, Read plan in spite 
of the objection of Hughes. Faced with 
this step, Hughes agreed on Mar. 29 
to the plan. But. the TWA suit said. 
Hughes remained determined to pre- 

One of the early post-agreement dis- 
putes, the Hughes counterclaim indi- 
cates, arose over the question of inter- 
est rates. Prior to acceptance of the 
Dillon, Read plan, the Hughes docu- 
ment said, Dillon. Read advised Hughes 
Tool that interest rates on the perma- 
nent bank financing would be 5-55%. 

Furthermore, the Hughes claim con- 
tinued, Sessel, on behalf of Irving Trust, 
told TWA and Hughes Tool that set- 
ting of a rate would have to await forma- 
tion of a banking group, but that there 
would be full opportunity' to negotiate 
interest levels. 

Metropolitan then joined the lend- 
ing group. Metropolitan and Equitable 
agreed on an interest rate of 64%, and 
Irving Trust and its banking group de- 
cided on a rate of 6% for the short- 
term money. Not only was the insur- 
ance company 6i% rate higher than 
that Equitable charged any other cor- 
poration in 1961, the Hughes claim al- 
leged, but Dillon, Read and Irving 


concealed from Hughes Tool that other 
commercial banks were willing to par- 
ticipate in the bank financing on more 
favorable terms. 

In May. Metropolitan, Equitable and 
the banks committed themselves to the 
Dillon, Read plan, but under condi- 
tions permitting them to withdraw in 
event of a TWA management change. 
TWA's President 

TWA’s president then was Charles 
S. Thomas, former secretary of the 
Navy. Unknown to Hughes, the 
Hughes document alleged, Thomas had 
told Dillon, Read and other lenders 
that he intended to remain as president 
only at a substantial salary increase and 
provision for a lifetime retirement an- 
nuity. None of the lenders told Hughes 
of the uncertainty of Thomas’ tenure, 
the claim said, until after Hughes Tool 
had committed itself to the Dillon. 
Read plan. 

Closing of the financing, originally 
scheduled for May 31, then postponed 
to June 23, slipped again to July 23. 

The TWA suit gives a different se- 
quence of dates. It said the closing 
was originally set for June 30, was 
changed first to July 14 and then to 
July 21 before slipping finally to July 
28.’ Interim S40 million bank loan’s 
made in April to TWA were extended 
until Aug. 1— after the closing. 

Prior to the July closing, but after 
Hughes Tool committed itself to the 
Dillon, Read plan, the Hughes docu- 
ment said, Thomas for the first time 
demanded, on threat of resignation, 
the salary increase and a S 50.000 an- 
nual retirement annuity. Hughes Tool 
refused to approve TWA's acceptance 
under pressure of the financing, but 
offered Thomas equivalent benefits. 
Thomas, the Hughes document said, 
insisted his demands be met by TWA 
and was supported by the prospective 
lenders. 

Two days before the Julv 23 clos- 
ing. Hughes Tool informed the lending 
group that Thomas had finished the 
two years of service to which he was 
committed and intended to resign. 
Hughes Tool proposed to the lenders 
that the financing go ahead as planned 
on the understanding that if a presi- 
dent acceptable to the lenders was not 
found in 90 days Hughes Tool would 
place its stock in the lender-controlled 

According to the Hughes document, 
representatives of Metropolitan and 
Equitable first tentatively approved the 
proposal. But, the document alleged, 
James F. Oates, Jr., president of Equit- 
able. and Harry C. Hagertv, at the time 
vice chainnan of Metropolitan, to- 
gether made the decision of the lending 
group to reject the proposal. Oates 
and Hagertv also are named as defend- 
ants in the counterclaim. Both advised 
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SUBMINIATURE 
ELECTRIC 
CLUTCH-BRAKE 
FOR MISSILE 
GUIDANCE 
SYSTEMS 

High-precision electromagnetic 
clutch-brakes from Guidance Con- 
trols Corporation have been proved 



inertial guidance system of the 
Army’s Pershing missile. Powered 
by 24 volts d-c, these ultrareliable 

inertia ratio . . . 3-millisecond 
engagement speed . . . zero back- 

Other subminiature rotary com- 
ponents from Guidance Controls — 
potentiometers, encoders, differen- 

form within equally severe envi- 


GUIDANCE CONTROLS 
CORPORATION 



Thomas not to accept a compromise 
with Hughes Tool that subsequently 
appeared probable, the Hughes docu- 
ment said, but to resign instead. 

Thomas did resign. Interpreting this 
step as an adverse change in TWA's 
management, the lenders exercised their 
right to cancel their previous loan com- 
mitments. They agreed to proceed 
with the Dillon, Read plan by Sept. 1 
only if Hughes Tool stock was placed 
in voting trust prior to that date. 
Hughes Tool's proposal to recommend 
a president satisfactory to the lenders 
was rejected and so were several names 
put forward by Hughes, the counter- 
claim said. 

As to Thomas, the TWA suit again 
adds further details and differs on vari- 
ous points with the Hughes document. 
Thomas, the fifth president of TWA 
in 15 years, joined TWA in 1958 on 
a salary basis. But, the TWA suit re- 
lated, he had an understanding with 
Hughes that if he were satisfied with 
TWA and TWA with him at the end 
of two years a contract would be nego- 
tiated which, in general, would provide 
for capital gains to Thomas. 

Contract Discussion 

As early as April, the TWA suit 
said, Thomas raised with Hughes or 
his representatives the question of dis- 
cussing contract terms. Hughes, the 
TWA suit alleged, refused to negotiate 
in good faith with Thomas because of 
the TWA board's action in March ap- 
proving a financing plan to which 
Hughes was opposed. 

“It was not until early July,” the 
TWA suit continued, “that Thomas 
was permitted to discuss with Hughes 
by telephone his personal situation: a 
disagreement ensued which centered 
not around the amount of monetary 
compensation sought by Thomas but 
rather upon Hughes' adamant refusal 
to continue Thomas as TWA’s chief 
executive officer and his further insist- 
ence that Thomas become an employe 
of Toolco (Hughes Tool) instead of 
TWA, so that Hughes could enforce 
absolute obedience to his wishes." 

Tire lenders, hearing of the dispute, 
warned Hughes of the importance of 
reaching agreement with Thomas in 
light or the management clause, the 
TWA suit said, but Hughes held firm. 
It was this controversy that had caused 
postponement of the closing to July 28. 

With Thomas' resignation, the lend- 
ing institutions refused to provide the 
financing unless the voting trust were 
established. Dillon, Read, however, ad- 
vised Hughes he might still avoid the 
voting trust if a man of stature, clearly 
independent of Hughes, were named 
TWA president at once. No such man 
satisfactory to the lending institutions 
was produced, the TWA suit said, 
Hughes insisting that any TWA presi- 


dent be "my man, lock, stock and bar- 
rel.” 

The lending institutions kept the 
financing offer open until Aug. 31 on 
the voting trust basis. When Hughes 
took no action to agree to it, the 
banks called the interim loans and de- 
clared TWA in default. 

At the beginning of August, Hughes 
appeared to believe he faced a difficult 
but not catastrophic situation. TWA, 
facing call of the loans, badly needed 
the Hughes-ordered Convair 880s to 
meet competitors' burgeoning jet serv- 
ices. But there still seemed to be a 
chance to develop an alternative financ- 
ing plan. 

According to the Hughes document, 
Irving was asked to formulate a new 
plan not requiring a voting trust, and 
Sesscl agreed to try. During August 
and September, the counterclaim said, 
Irving told Hughes Tool it was attempt- 
ing to do so, but declined to permit 
Hughes Tool to participate in negoti- 
ations that were undertaken. living’s 
action, the Hughes document said, in- 
duced Hughes Tool not to attempt to 
secure financing itself for TWA else- 
where. Furthermore, the Hughes docu- 
ment alleged, Irving refused to permit 
several banks not part of the lending 
group to participate in alternative 
financing, even though these banks were 
understood to be willing to do so. 

Irving on Sept. 26 submitted to 
Hughes Tool a plan which came to be 
known as the Bankers' Plan. It pro- 
vided for General Dynamics Corp., 
manufacturer of the Convair 880s, to 
participate with $40 million in credits. 
“But." the Hughes document said, “as 
Irving knew or should have known, 
General Dynamics did not have the 
available resources to extend a $40 
million credit.” 

General Dynamics sought the sup- 
port of Prudential, its senior lender, in 
supplying the $40 million. Prudential, 
after consulting one or more of the 
Dillon, Read plan group, the counter- 
claim said, refused and Hughes Tool 
then arranged to relieve General Dy- 
namics of most of its obligation by 
liquidation of S30 million in assets not 
related to TWA. These assets were 
not specified, but there was talk in Wall 
Street at this time that Hughes was 
considering the public sale of stock 
either in Hughes Tool or in Hughes 
Aircraft. 

In any event, the crisis was deepen- 
ing for Hughes, and the spectre of re- 
ceivership hung over the airline if financ- 
ing was not forthcoming. To prevent 
the delivery delay from further damag- 
ing TWA, Hughes agreed to the 
Bankers Plan, as modified, and Irving 
and the banking group met Oct. 6 to 
consider this plan. 

According to the Hughes document. 
Sessel informed the banks prior to this 
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meeting that Hughes had said a voting 
trust would be preferable to a receiver- 
ship. The banks thereupon agreed, ac- 
cording to the Hughes claim, to: 

• Make no more loans to TWA with- 
out an immediate voting trust agree- 

• Proceed with the Dillon, Read plan if 
the insurance companies were willing 

• Offset deposit balances against out- 
standing loans to TWA and Hughes 
Tool at the opening of business Oct. 
7 if Hughes Tool refused to accept the 
Dillon, Read plan. 

On mid-afternoon of Oct. 6, Hughes 
Tool representatives were called into 
the meeting. Sesscl, as spokesman, ac- 
cording to the Hughes document, deliv- 
ered what amounted to an ultimatum: 

• Hughes Tool's modified version of the 
Bankers Plan was unacceptable and no 
discussion of it would be permitted. 

• Voting trust was essential and the 
banking group would consider no financ- 
ing plan for TWA without such pro- 

• Hughes Tool had until 5 p. m. to 
agree, inn document signed by Hughes 
himself, to the Dillon, Read plan. 

Sessel, according to the Hughes docu- 
ment, then told the Hughes Tool rep- 
resentatives that if such agreement was 
not reached he would: 

• Place Hughes Tool in receivership. 


• Hughes' personal indebtedness to Ir- 
ving, a substantial sum, would have its 
maturity accelerated and Sessel would 
proceed with a private foreclosure of 
Hughes' stock in Hughes Tool which 
had been pledged as security for the 
debt. 

By 5 p. m. Hughes had capitulated. 
Or so it seemed. One exception was 
made, however. Hughes asked that 
TWA and Hughes Tool be permitted 
to pay off the total amount of the debt 
at 100% of the principal plus accrued 
interest. To this the banks agreed, the 
Hughes document said, and so did a 
representative of Equitable, in principle. 

When Metropolitan was consulted, a 
new obstacle developed. The second in- 
surance lender wanted a 22% initial 
penalty for pre-payment of the insur- 
ance debt, plus accrued interest— $20,- 
416,000. 

Hughes Tool countered with a new 
proposal to Equitable which contem- 
plated a voting trust, but no penalty'. 
To replace Metropolitan's participation, 
Hughes Tool would take $67.3 million 
of the sinking fund notes the insurance 
companies were to buy. “. . . Irving per- 
emptorily refused to consider the plan,” 
the Hughes document said,” on the 
ground that it and its associated banks 
did not want to do business with 
Hughes.” 

Though technically past the deadline 


set for acceptance, the Dillon, Read 
plan was not dead. On Oct. 19 Equit- 
able and Metropolitan told Hughes Tool 
and TWA, according to the Hughes 
document, that they were willing to 
reinstate the plan. They now laid down 
as conditions: 

• Voting trust for Hughes’ TWA stock. 

• Prepayment penalty of 22% on $92,- 
800,000 of the financing initially for 
termination of the voting trust. 

• No change in TWA's bylaws permit- 
ting change in the board at any time 
without cause and no contract with 
an executive officer of TWA extending 
beyond the next annual election or 

The latter, the Hughes counterclaim 
alleged, were sought so that the lenders 
could control the management and the 
board of TWA. 

On the same day, Irving Trust and its 
associated banks made a similar pro- 
posal. Acceptance of Metropolitan’s 
and Equitable's conditions were a prere- 
quisite. Furthermore, the banks 
wanted Hughes’ acceptance in writing 
Oct. 21 or they would seek to enforce 
coHeotion. -of TWA's debts, including 
offsetting any TWA balances they held. 

Hughes received the two letters on 
the day of the deadline. Failing first to 
negotiate a reduction in the 22% 
premium, Hughes then agreed orally 
with living to put the proposals before 
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Five suspects were rounded up in connection with the famous 
“Cock Robin Murder:' Their statements were as follows: A: 
“C and D arc lying:' B: “A and E are lying:' C: "B and D are 
lying:’ D: "C and E are lying:' E: "A and B are lying: - Who is 
lying? — Contributed 

A recent dispatch from our Electron Tube Division reports 
another innovation: the L-3458, a high temperature pulse magne- 
tron operating for more than 40 RF hours at ambient tempera- 
tures exceeding 662"F (350°C). Body temperatures of the high 
power magnetron reach 500‘C. This all ceramic-metal magnetron 
provides a minimum of 225 KW at 9375 ± 30 mcs. Duty cycle 
is rated at .001% maximum. More data on the L-3458 and other 
microwave and display devices is available from: Marketing 
Department, Litton Industries, San Carlos, Calif. 
answer to last week's problem: 15 brown and 6 black socks. 
Re: Problematical # 1 10 — substitute “concurrent" for "collinear" 
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A typical example of advanced design by Lockheed -California Spacecraft 


Will command centers based in space be an outstanding 
development in the ten-year span from 1967 to 1977? 

The answer at Lockheed-California Company’s Spacecraft 
Organization is— Yes. Proof: the Spacecraft design pictured 
here. It reflects the maturity developed in our thinking about 
manned space systems. 

The station— aeroscope traffic control center of the 1970’s 
—will be assembled in orbit In a series of pieces brought 
together by rendezvous techniques. Included: Command 
center; living quarters; maintenance station; radar and infra- 
red sensing devices; nuclear power supply; communication 
links with the earth and other space vehicles. As now 
planned, 12 people will man the vehicle. Their tour of duty 
will be measured in weeks. 

For four years Lockheed-California Spacecraft has 
concentrated on the needs of man in space. Activities 


embrace all fields pertaining to development of complex 
spacecraft as well as supporting technologies. An operation 
of such magnitude opens many doors of opportunity. 

Scientists and Engineers of outstanding talent and 
training are needed to develop new Spacecraft, Aircraft, 
ASW concepts in: Human Factors: Physics (theoretical, 
plasma, high-energy, solid state, infrared, optics, nuclear); 
Thermodynamics; Servosystems; Reliability; Guidance and 
Control; Dynamics; Electronic Systems; Aerospace Ground 
Equipment; Bioastronautics; Systems Integration and Trade- 
Off; Space Mechanics; Sub-Systems Synthesis and Analysis; 
Nuclear, Electric and Liquid Rocket Propulsion; Electronics 
Research; Hydrodynamics. Send rdsumd to: Mr. E. W. Des 
Lauriers, Manager Professional Placement Staff, Dept. 
1105, 2406 N. Hollywood Way, Burbank, California, An equal 
opportunity employer. 


LOCKHEED 


CALIFORNIA COMPANY 


TWA's board with full quorum Oct. 
24, after Hughes Tool directors were 
informed they could not longer assume 
they were being indemnified by Hughes 
Tool. On this basis, Hughes accepted 
the proposals. 

The next development, though cru- 
cial, is not spelled out in much detail in 
the Hughes document. It says without 
elaboration that Irving refused to honor 
its agreement to pennit TWA's full 
board to consider tne Oct. 19 proposals. 
Therefore Hughes notified the lenders 
on Oct. 22 it no longer considered 
itself bound by the conditional accept- 

The TWA suit touches also, though 
somewhat briefly, on the Oct. 21 situa- 
tion. TWA’s executive committee, 
which met that day, had full power to 
approve the plan, the TWA document 
said, but at the urging of Hughes and 
pressure of persons acting for him the 
executive committee approved the plan 
only on condition of later approval by 
the full board of directors. 

"The lending institutions refused to 
accede to any further delay; and in any 
event Toolco, on Oct. 22, before the 
full TWA board could be convened, 
withdrew its letter of authorization." 
the TWA suit said. 

With that, Hughes told Irving it 
intended to seek other sources of financ- 
ing. Irving and some other banks then 
proceeded to offset TWA and Hughes 
Tool balances (AW Oct. 31, I960, p. 
35). 

Hughes Tool was unsuccessful in its 


Controversy Over 880s 

Steps taken by Howard Hughes in 
dealing with General Dynamics Corp. on 
his Convair 880 order are cited bv Trans 
World Airlines in its Delaware' Chan- 

damages. According to the suit, Hughes: 

• Pulled nearly completed aircraft ofl 
the line, placed armed guards around 

provide weather protection. 

• Removed four aircraft from the Con- 
vair line under bailment agreement and 
refused to return them at the time speci- 
fied. 

• Arbitrarily and capriciously demanded 
time-consuming changes. 

• Refused to permit TWA or Tool com- 

completed aircraft or to discuss delivery, 
incuts with Delta Airlines or Convair 

• Refused to accept Convair tenders of 

test-fly Hughes Tool aircraft, even though 
additional sales could have lowered prices 
for TWA airplanes. 




AEROSPACE ENGINEERS — For integration of digital command/ 
control systems with complex weapons systems. 

DIGITAL SYSTEMS ENGINEERS — Engineers with management 
ability to direct sub-systems engineering effort on a global com- 
mand/control system. Experience is desired in message traffic control, 
data processing systems, data display and multi-sequencing techniques. 
COMPUTER PROGRAMMERS— For real time programming 
computer language and advanced programming systems. 


For consideration, write to Manager, Professional 
Staffing, Dept. AW, enclosing resume. 


INTERNATIONAL ELECTRIC CORPORATION 

Route 17 & Garden State Parkway, Paramus, N. J. 
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RCA OFFERS ENGINEERS WORLD-WIDE 
OPPORTUNITY IN MISSILES, SATELLITES 
AND DIGITAL DATA HANDLING SYSTEMS 

Join RCA Service Company engineers working on 
world-wide assignments on such vital major pro- 
grams as Minuteman, ComLogNet, Tiros and Damp. 
The engineering planning, management and appli- 
cation of such highly complex electronic systems 
comprise much of RCA Service Company’s current 
work. Satellite instrumentation and digital data han- 
dling devices are the equipment areas. 

HERE ARE THE FIELDS OF WORK: 

• Systems engineering • Systems evaluation and anal- 
ysis • Project engineering • Installation engineering 

• Operations research • Checkout test and acceptance 

• Data processing 

Required is a Bachelor's or advanced degree in 
electronics, aerospace engineering, computer engi- 
neering, mathematics or physics. Openings, too, for 
scientific programmers. 


You’ll be located in the United States or overseas— 
at project headquarters, a plant, lab, or equipment 
site. Salaries are good ; some positions include bonus 
or per diem arrangements. And with RCA you enjoy 
the advantages of one of industry’s most modern 
benefit programs, including generous company- 
paid insurance for you and your family. RCA pays 
relocation expenses. 

If you can qualify for this exciting work, please send 
your resume to: 

Mr. James M. Bell, Depl. AW-5 
RCA Service Company 
Cherry Hill, Camden 8, N.J. 

An Equal Opportunity Employer 
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search tor new financing. Among the 
reasons given in the Hughes document: 

• Equitable’s approval and support as 
traditional senior lender was required 
by other lenders. 

• “Control and domination by Metro- 
politan, Equitable and Prudential of 
the market for major airline financing.” 

• Attitude of the financial community. 
The Hughes document alleged this was 
based on erroneous assumptions result- 
ing from misleading statements of Irv- 
ing and Sesscl as to the disagreement 
over the conditional acceptance of the 
Oct. 19 proposals. 

Among the plans considered was one 
suggested by Frank Pace, Jr., then 
General Dynamics board chairman, and 
another bv Bank of America, one of 
the Irving Trust group. Both were 
essentially short-term plans, the TWA 
suit said, and thus were dropped. 

Faced with still no alternative, and 
with another month gone, Hughes had 
reached his Appomattox. Hughes Tool 
accepted the Dillon, Read plan Nov. 
30; the final agreements were signed in 
December (AW Dec. 12, 1960, p. 29). 

Even now, the TWA suit alleges, 
Hughes made the final consummation 
as difficult as possible. Settled matters 
were reopened, proposed indemnifica- 
tion clauses approved by Hughes Tool 
had their approval withdrawn, authori- 


zation for the chief financial officer of 
Hughes Tool to sign formal papers was 
withheld, and on the day set for clos- 
ing the Hughes lawyer could not be 
reached, the TWA document said. But 
these obstacles finally were cleared the 
following day. Dec. 30, the long nego- 
tiations were at an end and Hughes no 
longer controlled the airline. 

The Hughes document relates the 
formation of the voting trust, and the 
election of new management for TWA 
in the early months of 1961. By May 
the final phase of the Dillon. Read plan 
was at hand, an offering of SI 11,000,- 
000 in TWA debentures in the open 
market which was to refund a S100 
million TWA note due Hughes Tool. 

Hughes attempted to obtain post- 
ponement of the offering for a week so 
Hughes Tool might make a secondary 
offering of the SI 00 million in deben- 
tures it was obliged to buy under the 
terms of the Dillon, Read plan. In 
effect, this would have placed the en- 
tire debenture issue for sale on the open 

The reason the postponement was 
refused, according to the Hughes docu- 
ment: Hughes Tool thus could be pre- 
vented from raising cash to pay off the 
insurance debt and end the voting 

By summer of 1961, TWA was nego- 


tiating a new round of financing for an 
order of turbofan-powered Boeing 707s. 
Hughes Tool, the document said, made 
various proposals to TWA to provide 
additional capital, one of which would 
have given TWA an additional S100 
million in equity capital, but condi- 
tioned on termination of the voting 
trust. These offers, the counterclaim 
said, were allowed to expire without any 
negotiation. About that time the issue 
moved into the courts (AW Aug. 14, p. 
42). 

Douglas Profit $1.82 
Million for Quarter 

Douglas Aircraft Co. reported a profit 
of SI. 82 million for the first quarter of 
Fiscal 1962 compared with a profit of 
$1.47 million for the same quarter in 
1961. The profit came from cost re- 
ductions achieved in the recent con- 
solidation of the company. Sales were 
down from S205 million to SI 64 mil- 
lion for the same periods. 

Donald W. Douglas, Sr., chairman 
of the board, told stockholders that no 
cash dividends can be declared until 
loans totaling nearly $27 million are 
paid. “Restrictive provisions of the in- 
dentures relating to long term debt" 
prevent cash dividends, he said. A 3% 
stock dividend was paid recently. 
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WESTERN 

ENGINEERS 


ASSOCIATES 

Investigate immediate opportunities at the lockheed-Georgia Company, 


• Merchandising 

located near Atlanta, a city of flowering beauty and ideal climate. 
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Send complete resume to: Hugh L. Gordon, Professional Employment 
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Manager, Lockheed-Georgia Company, Department FFF-75, 834 West 
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TYPICAL ENGINEERING PROJECTS IN PROGRESS 


LIQUID ROCKET ENGINES ■ ADVANCED SUPER- 
SONIC AIRCRAFT POWER PLANTS ■ FUEL CELLS 
MAGNETOHYDRODYNAMICS ■ AEROSPACEPLANE 
PROPULSION SYSTEMS ■ NUCLEAR POWER ■ 
SOLAR ENERGY CONVERSION ■ ADVANCED 
CONTROL SYSTEMS ■ CRYOGENICS ■ THERMI- 
ONIC AND THERMOELECTRIC CONVERSION ■ 
ADVANCED MATERIALS DEVELOPMENT ■ SPACE 
VEHICLE MISSION ANALYSIS ■ TURBOJETS 

ENGINEERS: plan your space age careers 
... in CONNECTICUT or FLORIDA 


Wide-range opportunities exist for the creative engineer at the East Hartford, 
Connecticut Facility and Florida Research and Development Center of Pratt 
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... a wood, wire and canvas trainer— to SLAM— the Air Force low- 
altitude, nuclear-powered supersonic missile— Chance Vought has 
been an active participant in upgrading defense and space technology. 
Key programs such as VTOL, Saturn, Crusader and Scout have created 
new positions with increased technical responsibility. If you are 
interested in the vital field of aerospace technology and have a degree 
in engineering and 2 years' direct industry experience, inquire about 
openings in these areas: DYNAMICS Flutter and vibration, acoustic 
and vibrational environments, control dynamics and fluid mechanics. 
AERODYNAMICS Aircraft, missile or launch vehicle configuration 
design, stability and control, airloads and aerodynamic heating. 
STRUCTURES Stress or fatigue analysis, redundant structure 
analysis, loads and structural development. TRAJECTORIES 
ANALYSIS Vehicle performance analysis, trajectory analysis of rocket 
booster systems, familiarity with rocket engine performance char- 
acteristics and orbital and space flight mechanics. Assignment would 
be on booster vehicle systems, lunar and interplanetary missions 
and trajectory analysis, and development of advanced methods for 
solving all types of trajectory problems. Submit your resume to: 
Professional Placement, Dept. AW-5, CHANCE VOUGHT, P. 0. Box 
5907, Dallas 22, Texas. 

CHANCE VOUGHT CORP. 

A DIVISION OF LING-TEMCO-VOUGHT, INC. 

AN EQUAL OPPORTUNITY EMPLOYER 


Space Guidance 
Systems 

• Solid Slate Physicists 

(Radiation Effects Studies) 

• Reliability Statisticians 

• Logic Designers 

• Circuit Designers 

• Programmers 

• Quality Engineers 

• Control Systems Engineers 

• Mechanical Engineers (Heat 

Transfer/Stress Analyst) 

IBM SPACE 
GUIDANCE 
CENTER 

At its Space Guidance Center in 
Owego, New York, IBM is re- 
sponsible for vehicle guidance 
and control systems for manned 
aircraft, satellites, space craft, 
submarines, and other vehicles. 
Accomplishments include: suc- 
cessful test flights of the rugged 
IBM computer used in the all- 
inertial AChiever guidance sys- 
tem that directs the TITAN in- 
tercontinental ballistic missile to 
its forget; an advanced memory 
system for the NASA Orbiting 
Astronomical Observatory; guid- 
ance computers for flight testing 
with the SATURN space vehicles. 
The IBM Space Guidance Center 
is situated in pleasant surround- 
ings with ample housing, good 
schools, and fine recreational fa- 
cilities. The company-paid bene- 
fit program features broad edu- 
cational opportunities. Relocation 
expenses are paid. IBM is an 
Equal Opportunity Employer. 

For full details on career oppor- 
tunities, please write, outlining 
your interests and background, 

Fred Guth, Dept. 524 R1 
Space Guidance Center 
IBM Corporation 
Owego, New York 

IBM 

INTERNATIONAL BUSINESS 
MACHINES CORPORATION 
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5 ELEMENTS NECESSARY FOR SUCCESSFUL PROFESSIONAL GROWTH AND 
YOU’LL FIND THEM ALL AT BOEING’S MILITARY AIRCRAFT SYSTEMS DIVISION 


1. THE COMPANY The company should have 
a record of accomplishments. Boeing's record includes 
many “firsts” in aircraft design and production. And 
Boeing continues this leadership through a continuing 
program of research, design, and New Product Devel- 
opment. 

2. FACILITIES Boeing assures the engineer he 
will have the “tools” available to successfully carry out 
assigned projects. Lab and test facilities include: IBM 
7090 digital computer lab; materials and dynamic test- 
ing; facilities to conduct and evaluate flight test data; 
model development and wind tunnel testing; and com- 
plete electrical-electronic labs and testing facilities. 

3. ASSOCIATES Engineers will find they will 
work with men recognized for their abilities and knowl- 
edge in various specialized fields. Proof of this is 
Boeing’s position as a leader in the industry today. 


aaef/vc 


test the skill and imagination of the most creative engi- 
neer. Projects include: Advancing the state of the art 
in Variable Sweep Wing technology, conducting studies 
and tests in the operation of high-performance aircraft 
at low level, design of land-and-carrier-based V/STOL 
vehicles, and studies in all areas pertaining to design, 
development, and testing of military aircraft systems. 
5. LOCALE Two outstanding geographic loca- 
tions: Wichita and Seattle. Wichita, a city noted for its 
year 'round sunshine and fresh, clean air, and recently 
named an “All America City” by LOOK Magazine. 
Seattle, most beautiful city in the Pacific Northwest, 
offers unmatched scenery and recreational facilities. 
To qualify you should have an engineering degree with 
interest and experience in any of the above areas. To 
save time send us a complete resume, and we’ll reply 
immediately. Or fill in the coupon below and we’ll send 
you an application. Send your resume or coupon to 
Mr. Melvin Vobach, The Boeing Company, Military 
Aircraft Systems Division, Wichita 1, Kansas. 




The Calibre of an Aerospace Organization Is Evidenced by the Calibre of the Problems 
Put To It by its Customers — and by the Company to its Engineers 


Engineers, Scientists 

what’s your opinion: 
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LETTERS 


Fly American 

Why are our American international air 
carriers placed at such a competitive disad- 
vantage with foreign airlines? "Air France 
will begin direct Houston-Paris flights. . 
(AW Feb. 12, p. 52); KLM enjoyed a 
monopoly on this service to Europe until 
the Air France award. No American air 
carrier is permitted to offer this service. 
Why? 

BOAC operates around the world service, 
direct New York, San Francisco, Monolulu, 
etc. No American carrier is allowed to 
compete! Likewise Qantas is permitted to 
operate Australia, Honolulu. San Francisco, 
New York, and around the world. Ait 
France is authorized through service from 
Mexico, New York, to Europe. No Amer- 
ican carrier is allowed to compete! Swissair 
has applied to serve Chicago, a market al- 
ready saturated with service by Lufthansa. 
BOAC. and Air France. We, pcrsonallv. 
have flown our own American carrier on 
several flights between Chicago and Europe 
with less than 10 passengers aboard. KLM's 
New York traffic nets them S5.000.000 an- 
nually, while our traffic to Amsterdam nets 
us $80,000 annually. 

Unfair foreign competition is damaging 
not only our own airlines but the American 
economy and the individual American tax- 
payer. Although approximately three-fourths 
of the passengers flvmg internationally are 
U. S. citizens, only one-half of this group 
flies U. S. carriers. 

During the past 10 years, the American 
carriers' traffic has dropped from three- 
fourths to three-eighths of the total number 
of passengers carried. 

Foreign carriers extract an estimated 
$500,000,000 each year from our economy! 
The United States balance of payments 
deficit continues at an accelerated pace. 
Our international scheduled airlines have 
not been subsidized for years. They are a 
vital part of the American economy. They 
buy millions of dollars worth of equipment 
from American industry', pay millions of 
dollars in taxes, and employ thousands of 
tax-paying American citizens. 

Yet, what is happening to American in- 
ternational aviation? The story of Pan 
American World Airways since the war 
provides a startling illustration. Not only 
was Pan Am a pioneer in the field of avia- 
tion, it was the predominant moving force 
in the establishment of U. S. supremacy in 
international air transportation. Yet. since 
1945 American government policy has stag- 
nated the growth of this great airline. In 
the postwar years, American domestic car- 
riers were permitted and encouraged to 
enter the international field in direct com- 
petition with Pan Am, but Pan Am has not 
been allowed to compete with our domestic 
airlines. 

Pan American has been kept in the 
unique position of being the only airline in 
the world not allowed to sene its own 
nation domestically! 

Foreign airlines have been and continue 
to be granted routes to and across the U. S., 
many of which have been refused to Pan 


of its readers on the issues raised in the 
magazine's ediloriat columns. Address 
tellers to the Editor. Aviation Week. 
330 W. 42nd St., New York 36. N. Y. 
Try to keep letters under 300 words and 

not print anonymous letters, but names 
of writers will be tcithbeld on request. 

Am. The vast majority of foreign airlines 
are government owned and operated and, 
as such, are supported with a feeling of 
fierce national pride. Their expansion is 
pushed relentlessly through diplomatic chan- 
nels. Their growth since the war has been 
phenomenal. An example of this is the 
German carrier Lufthansa; "When rebuild- 
ing began in 1955, Lufthansa had a total 
staff of 179. including 44 first pilots. 15 
pilots and 19 copilots. Lufthansa's employ- 
ment figure has now grown to 12,200, 1,400 
of them flight personnel” (AW Feb, 26. 
p. 45). 

The foreign carriers are hiring pilots 
continuously to fly their expanding routes. 
While meeting this increasing amount of 
competition on its old routes. Pan Am has 
been awarded a pitifully small number of 
new ones since the war. Because of the in- 
troduction of the larger and faster jets and 
the lack of growth that new routes provide. 
Pan Am continues to furlough pilots and 
demote captains to copilots. On other air- 
lines, copilots have checked out as captains 
in one to five years. Pan Am has copilots 
in their twentieth year of employment. Not 
one single former World War II pilot, 
hired in 1945. has ever flown as captain on 

United States’ air supremacy should not 
be given away! The trend must be reversed. 
Our national economy, defense, and prestige 
are at stake. We of the American interna- 
tional carriers are eager to accept the chal- 
lenge and demonstrate our ability to give 
unsurpassed service and dependability along 
with our priceless extra quality of experience. 

When we travel, travel American. 

Franklin II. McColgin 
Sctauket. N. Y. 

Richard C. Otto 
Amityville, N. Y. 

B-70 Alternative 

Your editorial of Apr. 2. presenting "sig- 
nificant excerpts from Mr. Vinson's case for 
the B-70,” is, I believe, only the latest in 
a series of articles you have printed in favor 
of this program, i am sure that there arc 
several reasons behind sour attitude as well 
as behind that of Mr. Vinson. However, 
there is an clement which doesn't seem to 
have been mentioned in all the debate. 

The first paragraph in your editorial speaks 
of ". . . whether we should go along with 
a policy that would result ... in the ex- 
tinction of bomber aircraft or whether we 
should provide a reasonable option for a 
continuation of bomber aircraft ..." I infer 
from this that our choice is cither to con- 
tinue the B-70 or else to give up the manned 
bomber. 

Much of what has been said in defense 


of the manned bomber is probably valid, 
but I hate to see the B-70 being held up as 
a paragon of the type. The attitude seems 
to be that it is the best manned bomber 
we can think of. and if it isn't satisfactory 
then the whole idea of manned bombers 
must lie wrong. But is it really the best? 
Does it take full advantage of all that the 
concept can offer? 

The whole design of the B-70 is based 
around high speed at altitude, and this ‘‘re- 
quirement has resulted in the worst kind of 
technical and economic problems. All of 
this seems to rest on the thesis that a 
significant reduction in vulnerability will 
result, in spite of the general admission 
that low altitude is the place to be, not the 
stratosphere. In the process, of course, anv 
ability' to maintain an airborne alert for 
more than a matter of hours has long since 
been compromised out of the economic pic- 

Although I’m sure that we could design 
an aircraft that would be far less expensive, 
would stay up for days instead of hours, and 
would be able to operate at really low' alti- 
tudes if it had to penetrate. I don't pretend 
to know just what type of machine might be 
best. 

But it seems clear that the B-70 is 
not the only alternative, and we may be 
doing ourselves an injustice by taking a rigid 
position in its defense. The way to keep 
the manned bomber alive, I think, is to take 
a fresh look at what it can really contribute, 
and then suggest something appropriate. 
The result might not be spectacular (ima- 
gine: a new airplane that isn't a watered-down 
space ship — just an effective fighting ma- 
chine). 1 hope we don’t hold so grimly to 
the past that the future slips away, and I 
am afraid that your position, which seems 
— if you will pardon me — a trifle unim- 
aginative. may be doing the industry' an 
ultimate disservice. 

Russell Murray. II 
Huntington, N. Y. 

Laser Studies 

In the April 16 issue of Aviation Week 
and Space Technology on p. 28. under 
the article "Lethal Laser Weapons Efforts 
Expand,” you refer to the 14 companies 
doing study contracts. You list 13 of the 
companies and have neglected to include 
our company. 

You base had always excellent reporting 
on all of vonr articles, complete and ade- 
quate. and we would not want this to affect 
such an excellent record. 

Maser Optics. Inc., has as complete an 
offering of proprietary lasers and accessories 
for lasers as any company has in this country 
or abroad. Our products have been shown 
at all of the important society' meetings and 
have in every instance attracted consider- 
able interest. We have sold to most of 
the outstanding accounts who have any 
interest in lasers. 

Harry E. Franks, Ph.D. 

President 

Maser Optics, Inc. 

Boston. Mass. 
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ROCKETRY. . . FROM KAI-FUNG-FU TO THE MOOIV 


From the first-known use of rockets in the defense of Kai- 
fung-fu in 13th century China, rocketry has experienced 
anything but a continuous advance. For many hundreds of 
years these early fire arrows knew little improvement or new 
missions. Gradually they were given minor applications as 
signaling devices, incendiary weapons and lifeline launchers. 
Suddenly, in the last three decades, rocketry has made its 
breakthrough as a spectacular source of power. 

Since World War II, Bell has been in the forefront of rocket 
engine application and development, beginning with the 
design of this country’s famed X-l supersonic research air- 
plane, first to penetrate the sound barrier successfully in 
1947. It was followed by the Bell X-l A and X-2, which 
established even higher speed and altitude frontiers. Next 


came Bell’s own liquid-propellant rocket engine for Rascal, 
the first operational air-to-surface guided missile. 

Today Bell is delivering in quantity the highly-reliable Agena 
16,000 pound thrust liquid rocket engine which made aero- 
space history February 28, 1959, by propelling this country’s 
first polar satellite into orbit. Since then, the Bell Agena 
engine has put more useful payload into orbit than any other 
and now is playing a significant role in Air Force satellite 
programs and NASA’s Ranger moon probe. Bell also is 
providing the rocket reaction control systems for the manned 
Mercury capsule. Centaur and the X-l 5 research airplane. 
Bell engineers continue to develop new uses and new engines 
for even more powerful rocket propellants to help speed this 
country's conquest of space. 



BELL AEROSYSTEMS COMPANY • Buffalo 5, N. Y. 


textronj . 



Why the Phantom U has a Two Man Crew 


The true value of a fighter aircraft can only 
be determined by an analysis of its cost per 
successful mission. Defense planners, seeking to 
increase the combat potential of the defense 
dollar, quickly come to grips with the economic 
advantages of an aircraft whose mission capa- 
bilities extend over a broad sector of all air 
defense, long range attack and tactical ground 
support missions. The Phantom n, designed as 
a multiple mission fighter, has demonstrated its 
superior performance in all three areas. 

One of the reasons for the versatile and 
efficient mission performance of the Phantom n 
is its two man crew. 

The full value of human reliability and judg- 
ment is realized in the crew station assignments 
of the Phantom n. Life systems engineers 
studied every control and monitoring task re- 
quired to operate the Phantom n throughout 
its flight envelope and its multiple mission 


assignments. Hundreds of test missions were 
flown in McDonnell’s Flight Simulation Labo- 
ratories, during which control and monitoring 
responsibilities were assigned as both manual 
and electronic system functions. Every perform- 
ance factor of the crew and its electronic com- 
petitor was compared. It was soon evident that 
the full potential of an all-weather aircraft could 
only be realized with a two man crew. 

Those tasks best accomplished by utilizing 
the manual and mental capabilities of the pilot 
or the radar intercept officer were so assigned. 
Those tasks requiring instant, predetermined 
responses were assigned to electronic computers. 
Crew assignments and computer capabilities 
were then integrated with advanced radar, fire 
control, instrumentation, and communication 
systems. As a result, maximum efficiency in 
mission performance enhances the multiple mis- 
sion capability of the Phantom u. 



F 4H and F-110A Phantom H Fighter and Attack Aircraft • RF-110 Photo Reconnaissance Aircraft • 
Mercury, Gemini, Asset and Aeroba/listic Spacecraft • Ta/os and Typhon Missile Airframes and Engines • 
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Quail Decoy Missiles • Rotorcraft • Electronic Systems • Automation 


MCDONNELL AIRCRAFT • ST. LOUIS 

Engineers and Scientists: Employment opportunities exist at McDonnell, prime contractor on projects in the national interest such as MERCURY, ASSET, 
GEMINI, and PHANTOM n. An Equal Opportunity Employer. For information, write: Professional Placement, McDonnell, Dept. AV, Box 516, St. Louis 66, Mo. 


